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Authors, please fill out the brief questionnaire below.   
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)___Y_____ 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.

Lilian, what type of Linux are you using?  Cathryn said she can direct you to the appropriate screen capture program if she has that information.
We are using Ubuntu.  Per our conversation on 5/19 and your approval, we are pursuing an alternative method to the screen recording software.  We would like to use the single-image “screenshots” which we have already provided (with possibly a few additions) to create a good video or animation.  Given our current constraints of time (moving my research lab to another building) and personnel (most of my team members graduated or will be out for the summer) as well as personal constraints, I am envisioning getting this part of the protocol completed efficiently this way.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. __2.1, 2.2, 2.3, 2.5, 2.6, 2.7__

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.__ No particular steps __

E.  Will the filming need to take place in multiple locations? (Y/N) __N__ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to create atomistic models of helical nanosprings and nanoribbons, using an open-source code for molecular dynamics, or MD, simulations. (Intro)  

This video describes how to prepare silica glass nanospring models by first preparing an appropriate atomistic bulk silica input file along with the open-source NanospringCarver program files. (P1)
Editors, please show frame 1 from Graphical Overview-052114_1.ppt as this point is narrated.
The second step is to start MATLAB on a LINUX PC and use the NanospringCarver graphical user interface to generate a desired nanospring model. (P2)
Editors, please show frame 2 from Graphical Overview-052114_1.ppt as this point is narrated. Perhaps start with the interface with no parameters or results and have these appear as this point is narrated. 
Next, the NanospringCarver results are verified in an open-source visualizer. (P3)
Editors, please show frame 3 from Graphical Overview-052114_1.ppt as this point is narrated.  Perhaps start with the 3 dimensional axis and then bring in the nanospring as this point is narrated.
The final step is to use the results in MD tensile simulations of nanosprings.  Ultimately a variety of well-defined and scalable nanohelical models can be effectively generated for MD simulations toward materials innovation research. (P4)
Editors, please show “Animated_Fig1-movie NS-0207_frames.mov” 
as this point is narrated.  The speed of the video should not be altered.  If necessary, start and/or end with a still to match the video length with the narration. 
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
“Graphic Overview-052114.ppt” and “Animated_Fig1-movie NS-0207_frames.mov”

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Lilian Davila:  I first had the idea for this method, when I pursued molecular dynamic simulations of other nanostructures such as nanowires.  Spring-like materials are important in nanotechnology for energy harvesting, hydrogen storage, and biological sensing applications.  Currently, software packages and codes are rather limited in creating atomistic helical models.
1.1.1. MED:  Lilian speaks toward camera, interview style.
1.2. ** Lilian Davila:  Demonstrating the procedure will be Miguel Diaz
 from my laboratory. 
1.2.1. MED:  Lilian speaks toward camera, interview style.

1.2.2. MED:  Miguel
 looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Editors, this protocol uses mostly still screen captures as the authors were unable to obtain screen capture movies.  Please use the suggestions below to make the still images come to life as much as possible with zooming, highlighting and overlays whenever possible.  Thank you.
2. Preparing NanospringCarver files and starting MATLAB on a LINUX PC
2.1. The files used in this video are provided online at the Davila group website; see the text protocol accompanying this video for the url.
2.1.1. Title Card
2.2. To begin, download the nanosprings.tar.gz (pronounced as “nanosprings dot tar dot g-z”) file archive from the web repository.  Locate the downloaded archive and move it to a preferred working directory entitled “Documents slash Nanosprings”.  Right-click nanosprings.tar.gz and select “extract here” from the right-click context menu.
2.2.1. MED-over the shoulder:  Talent downloads the nanosprings.tar.gz file archive from the web repository.
2.2.2. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 2 of this document.  Please zoom into the file path at the top of the page as the second sentence is narrated.  Then highlight “nanosprings.tar.gz” as narrated and scroll down to the “extract here.” 
2.3. Verify that all of the required files are present in the current directory.  See the text protocol for a list of those files and their purpose.
2.3.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 3 of this document.  
2.4. On the desktop, open a terminal window, and change the directory to the folder into which the nanosprings project files were extracted. 
2.4.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 4 of this document.  If possible, transition for a white screen to page 4 to indicate a window is being open.  Then zoom into and highlight “cd Documents/Nanosprings.”
2.5. Next, run the command to compile the binary for the system by typing “mex nanospringsmex.cpp Point.cpp” (pronounced as “mex nanospringsmex dot c-p-p Point dot c-p-p”).
2.5.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 5 of this document.  Transition from the previous figure, perhaps by staying zoomed in, and highlight the new command toward the bottom of the screen (or possibly have it appear).
2.6. Then, initiate MATLAB by typing matlab on the command line.
2.6.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 6 of this document.  Transition from the previous figure, perhaps by staying zoomed in, and highlight the new command (or have it appear if possible).  Then zoom out and slide over to the MATLAB program opening page.  
3. Modifying and using a graphical user interface (GUI) to the NanospringCarver program

3.1. Using the files provided online, open the GUIDE in MATLAB by clicking the GUIDE icon on the top left toolbar area to display a new window with the GUIDE quick start.
3.1.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use page 7 and 8 of this document.  Starting with page 7, please zoom into and highlight the red box (or make appear if possible) at the top of the screen as “GUIDE” icon is narrated.  Then zoom back out and transition to page 8.
3.2. Use the “Open Existing GUI” (GUI pronounced as “goo-ey”) tab to modify an existing figure.  Click on the “Browse” button to search for the existing GUI figure to be modified.  After selecting the figure file, click on “Open” on both windows to display a new window with the GUI figure.  
3.2.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 9 and 10 of this document.  Start with page 9.  Please zoom into and highlight the red box (or make appear if possible) surrounding “create new GUI/open existing GUI.”  Then, staying zoomed in, slide to the browse button do the same for “browse” as narrated.  Next staying zoomed in, slide over to the “open” window.  Then transition to page 10.
3.3. In order to run the GUI, click on “Run” under the “Tools” menu and “Yes” when a pop-up window prompts whether to save the figure before running.  A new window displays the modified GUI.
3.3.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 10 and 11 of this document.  Continue from the last point with page 10.  Please zoom into and highlight “Tools” on the top menu.  Then, transition to page 11.
3.4. To set up the example run, first click on the “Select input model file” button at the top of the GUI and navigate to the “glasscube.inp” (pronounced as “glasscube dot i-n-p”) file.  After selecting the input file, the path to it should appear in the GUI window to the right of the “Selected input model file” button.
3.4.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 12 of this document.  First, zoom into the “Select input model file” tab and box highlight as the first sentence is narrated.  Then slide over to the right file path and box highlight as the second sentence is narrated.    
3.5. Next, navigate to the “Output Model” section and use the “Browse” button to browse for and select the directory to save the output model.  Run the example using the given spring parameters by pressing the GUI “Run” button.    
3.5.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 13 of this document.  Staying zoomed in from page 12, transition to page 13 and slide down to the “output model.”  Then box-highlight the “browse” button.  As the last sentence is narrated, please slide to and box-highlight the “run” button.  As the last sentence is narrated, include the following TEXT overlay (Editors, in this case don’t use the commas as line breaks): r = 1.0, R = 5.0, p = 1.5, d =.209311  
3.6. In the MATLAB feedback, verify the number of input atoms selected for the spring model, and the spring model parameters. 

3.6.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 14 of this document.  Either zoom in and scroll down to the bottom of the page or slowly zoom into the bottom of the page.  As “number of input atoms selected” is narrated, bring in the top red box.  As “the spring model parameters” is narrated, bring in the bottom red box. 
3.7. Once the GUI interface is finalized, perform successive runs by right-clicking on “Nanosprings.m” (pronounced as “nanosprings dot m”) in the MATLAB “Current Folder” window, and selecting “Run” to bring up the GUI interface directly.
3.7.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 15 of this document.  Zoom into the left side of the figure and highlight nanosprings.m.  If possible, have the box to the right appear as “right-clicking” is narrated, and then highlight “run.”  
4. Verifying NanospringCarver results in an open-source visualizer and using NanospringCarver results in molecular dynamics tensile simulations of nanosprings

4.1. To visualize and verify the output spring models created by NanospringCarver, use the NanospringCarver MATLAB GUI to generate files as before for input into the visualization program. 
4.1.1. MED-over the shoulder:  Talent working at the computer brings up image similar to page 16.
4.1.2. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 16 of this document.
4.2. Measure distances in the spring models and make a record of them.  Compare measured data against desired spring dimensions and verify spring model accuracy.  
4.2.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 17 of this document.  Please overlay the measurements sequentially for R, p and r.
4.3. To use the spring models created by NanospringCarver as input to a conventional open-source molecular dynamics code, first download the latest version of the open-source molecular dynamics program LAMMPS (pronounced as “lamps”).    
4.3.1. MED:  Talent working at computer.
4.3.2. MED-over the shoulder:  Talent clicks on LAMMPS to download.
4.4. Determine the dimensions of the desired nanospring model in order to prepare the appropriate initial bulk silica glass model.  Then, create the desired nanospring model using the NanospringCarver MATLAB GUI as before.
4.4.1. LAB MEDIA:  51372_script_images_062514-Submitted_LD.  Editors, please use the image on page 19 of this document.  Start zoomed into the left side of the page as “bulk silica glass model” is narrated.  Then slide over to the right side and sequentially bring in each of the four progressive images. 
4.5. Perform tensile simulations on the desired nanospring by stretching the model axially; produce a representative video of the nanospring model being stretched for visualization and analysis. 
4.5.1. LAB MEDIA:  Animated_Fig1-movie NS-0207_frames.mov

5. Results: Atomistic silica nanoribbon and nanospring models
5.1. The computational methods presented in this procedure allow creation of silica nanosprings and nanoribbons suitable for atomistic simulations. 
Lilian, since this point is shown while the results title is shown, it is limited to 2 lines of text.  I’ve included the point you made in the conclusion instead.
5.1.1. Title Card
5.2. Shown here is an atomistic model of a silica nanoribbon with a nanoribbon radius of 1.07 nm, a radius of helix of 5.37 nm, and a pitch of 7.16 nm.  Snapshots illustrate distinct views of the nanostructure. 

5.2.1. LAB MEDIA:  Figure9-script-090914.ppt 

5.3. This figure shows different views of an atomistic model of a silica nanospring with a wire radius of 1.07 nm, a radius of helix of 4.29 nm, and pitch of 4.29 nm.  

5.3.1. LAB MEDIA:  Figure10-script-090914.ppt

6. Conclusion (said by authors on camera)
6.1. Lilian Davila:  After watching this video, you should have a good understanding of how to .create atomistic models of helical nanosprings using an open-source code for molecular dynamics simulations.
6.1.1. MED:  Lilian speaks toward camera, interview style.
6.2. Lilian Davila:  The computational methods presented in this video facilitate the study of nanohelices via such simulations toward future design of novel nanodevices.
6.2.1. CU:  Lilian speaks toward 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.

Graphic Overview-052114.ppt

51372_script_images_062514-Submitted_LD – powerpoint file with most of the LAB MEDIA figures.

Animated Fig 1-movie NS-0207_frames.mov

Figure9-script-090914.ppt 

Figure10-script-090914.ppt

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, as well as an introduction to your videographer, closer to your filming date.
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