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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
E. Will the filming need to take place in multiple locations? N
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. Afshin Beheshti: This method can help answer key questions in the space biology field about the generation of hypotheses to assist future research using publicly available omics data. 

1.2. Sylvain Costes: The main advantage of this technique, is that it can be used as a tool for generating space biology data.   

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

1.3. Afshin Beheshti: The publicly available data on GeneLab allows researchers to develop clinical theories about disease therapies or countermeasures for health risks associated with spaceflight with relatively little cost.  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. Sylvain Costes: Demonstrating the Rodent Habitats will be Yasaman Shirazi-Fard who is an ISS Mission Scientist for Rodent Research.
1.5. Afshin Beheshti: Demonstrating the Dataset Analysis procedure, Metadata Access and Study Description will be Sam Gebre, a Data Curator on the GeneLab team.
1.5.1. Interview style: Author saying the above 

1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at NASA Ames Research Center.
Protocol: (read by voice talent at JoVE)
2. Rodent Handling for Spaceflight Experiments
2.1. Following delivery, group the rodents within standard vivarium cages [1-LM-image of cage] and have the animals acclimate to NASA Nutrient Upgraded Rodent Foodbars, lixits, and raised wire floors until the animals are loaded into the Transporter [2-MED].
2.1.1. LM image of the cage
2.1.2. Added shot: CU shot of inside cage

2.1.3. Talent adding foodbar(s) to cage(s)
2.2. For travel between the Earth and the international space station, place ten mice per side into each Transporter for a total of 20 mice per Transporter [1-MED-over the shoulder].
2.2.1. Talent show the cages and where the mice will be placed
2.3. Once on the international space station, attach the Animal Access Unit to the Transporter [1-MED] and use Mouse Transfer Boxes to transfer five mice at a time to the Habitats [2-CU].
2.3.1. Talent attaching AAU to Transporter

2.3.2. Use mouse box to transfer 5 mice

2.3.3. Added shot: MTB being placed near habitat 
2.4. To load the mice into the Habitat, detach the Animal Access Unit from the Transporter [1-MED] and attach the unit to the Rodent Habitat [2-CU].
2.4.1. Talent detaching AAU from Transporter

2.4.2. AAU being attached to Habitat

2.5. Then transfer the animals from the Mouse Transfer Boxes to the Rodent Habitats where they will reside for the duration of the mission [1-MED-TXT].
2.5.1. Talent transferring mice/mouse (TEXT: CO2 concentration in ISS cabin for all Rodent Habitats = 5000 ppm)
2.6.  INSERT and WAITING: NASA script with the mouse in space video footage
3. Dataset Analysis
3.1. To find datasets for analysis on GeneLab, open the GeneLab webpage [1-WIDE-TXT] and click “On Data Repository” [2-SCREEN].
3.1.1. Talent at computer, opening GeneLab webpage, with monitor visible in frame (TEXT: https://genelab.nasa.gov)

3.1.2. *To be provided by Authors: Access GeneLab Data being clicked
3.2. Enter the keywords into the “search data” box to search for specific areas of interest and select any other databases of interest as desired [1-SCREEN].
3.2.1. *To be provided by Authors: ”Mouse Liver” being entered into search box, then at least one other database being selected
3.3. Then click the magnifying glass icon to begin a search [1-SCREEN-TXT].
3.3.1. *To be provided by Authors: Magnifying glass being clicked/search results appearing (TEXT: Repeat for each keyword)
3.4. When all of the keywords have been searched, click “Tools” then “Collaborative Workspace” and login or register for a new account as appropriate [1-SCREEN].
3.4.1. *To be provided by Authors: Workspace being clicked, then “Sign in with Google” being clicked
3.5. After logging in, click “Help” and “Use Guide” to access detailed instructions on how to use the workspace [1-SCREEN].
3.5.1. *To be provided by Authors: Help and Use Guide being clicked
3.6. For each user, select “Public GeneLab” to access all of the datasets in the GeneLab repository and open the folder with the data of interest [1-SCREEN].

3.6.1. *To be provided by Authors: Public GeneLab being selected, then folder being opened

3.7. To copy the datasets of interest to a local directory workspace, right click on an individual file, select “copy/move” in the menu that appears, select the folder to copy the file into, and click “copy” [1-SCREEN].
3.7.1. *To be provided by Authors: File being clicked, copy/move being clicked, folder being clicked, then copy being clicked
3.8. Then find the datasets related to the previous publications just located in the dataset search and copy the publications over to the local workspace [1-SCREEN].
3.8.1. *To be provided by Authors: One publication being located and copied to local workspace
4. Metadata Access and Study Description and Transcriptomic Data Analysis
4.1. To access the metadata files for each dataset of interest, open the “Public-GeneLab” dataset subfolder [1-WIDE] and access one or more metadata files contained in a “metadata” subfolder of each dataset to locate the metadata information for the dataset of interest [2-SCREEN].
4.1.1. Talent opening public/GeneLab folder, with monitor visible in frame 

4.2. Ensure that every dataset has a single zipped file that provides metadata according to the Investigation-Study-Assay-Tab specification [1-SCREEN-TXT].
4.2.1. *To be provided by Authors: Shot of ISATab zip file (TEXT: i.e. file should always end in ISA.zip)
4.3. Open an appropriate text editor to visualize and access the Investigation-Study-Assay-Tab metadata containing the text description for the study and the assay metadata for each dataset [1-SCREEN].
4.3.1. *To be provided by Authors: Text editor being opened, then ISATab metadata being opened
4.4. Then check for the presence of the output assay data files that are located within each dataset subfolder by type of assay [1-SCREEN].
4.4.1. *To be provided by Authors: Subfolder being opened/shot of output assay data file

4.5. To analyze the transcriptomic data, click Tools in the top menu [1-MED-over the shoulder] and click “Galaxy” [2-SCREEN].

4.5.1. Talent clicking Analyze menu, with monitor visible in frame

4.5.2. *To be provided by Authors: Tools -> Galaxy being clicked
4.6. Use the GenomeSpace importer tool to import data from the GeneLab GenomeSpace. The data will appear in the “History” of the analysis section [1-SCREEN-TXT].
4.6.1. *To be provided by Authors: Data being imported, then shot of data within History (TEXT: Manage histories w/ “History Options” or “View All Histories”)
4.7. After confirming the appearance of the imported datasets in the current history, use a GeneLab Galaxy tool to populate a form in the center panel with options for analysis and the specification of data inputs [1-SCREEN].
4.7.1. *To be provided by Authors: Tool being selected/form being populated
4.8. Complete the form and click “Execute” to create jobs for executing the analysis and check for jobs submitted that are represented in the history and color-coded to indicate the status of the execution [1-SCREEN].

4.8.1. *To be provided by Authors: Form being completed, then execute being clicked/jobs being created
Author Note: This video is long because we were waiting for the job to turn green. Trim the waiting period.
4.9. Then link the tools into the complex workflow, managing the workflows with the “Workflows” tools and use the “Shared Data” menu to share the datasets, workflows, and histories with other investigators [1-SCREEN].
4.9.1. *To be provided by Authors: Tools being linked, shot of Workflows tools, then Shared Data being clicked
5. Results: Determining Key Genes between Rodent Habitat- and Vivarium-Housed Mice 
5.1. As illustrated in this representative graph, using principal component analysis plots to group the biological replicates, the leading-edge genes from the gene set enrichment analysis gene sets can be determined [1-LM].
5.1.1. Figure 4.tif: no animation
5.2. Using the genes with 1.2-fold-change, the genes involved with predictions for upstream regulators, canonical pathways, and biofunctions can be predicted [1-LM], allowing the common, overlapping genes involved for all the genes to be grouped [2-LM].

5.2.1. Figure 4.tif: Video Editor: please emphasize black data points
5.2.2. Figure 5.tif: Video Editor: please emphasize white “Key Genes” section

5.3. The network representation of how these key genes driving the response between the rodents in the Rodent Habitats and the vivarium controls displays the central hubs for each dataset being analyzed [1-LM].

5.3.1. Figure 06-for video.psd: no animation

5.4. For example, map kinase-one is the central hub for space shuttle mission STS-108 skeletal muscle tissues from mice [1-LM] and can be interpreted as the gene that is driving the key genes [2-LM] and most likely the central player for causing biological differences for mice housed in Rodent Habitats versus vivarium cages [3-LM].
5.4.1. Figure 06-for video.psd: Video Editor: please emphasize MPAK1 text and gene graphic

5.4.2. Figure 06-for video.psd: Video Editor: please trace/emphasize arrows stretching from MAPK1 to NCOR2, CDKN1A and GKS3B

5.5. Taking a systems biology approach, the gene from all the datasets that is the most connected when constructing a network from all the key genes was then determined [1-LM], revealing that map kinase one is indeed the most connected gene and central hub from all of the key genes [2-LM].

5.5.1. Figure 7.tif: Video Editor: please emphasize MAPK1 text and gene graphic
5.5.2. Figure 7.tif: Video Editor: please trace/emphasize yellow arrows stretching from MAPK1 to other genes
6. Conclusion (said by authors on camera):
6.1. Afshin Beheshti: While attempting this procedure, it’s important to remember that researchers conducting space biology rodent research experiments will work closely with NASA’s Rodent Research Mission scientists to setup and perform the experiments. 
6.2. Sylvain Costes: In addition, all space biology-related omics data is available on NASA’s GeneLab platform and using this procedure is the most efficient method for developing novel hypotheses related to space biology.
6.3. Afshin Beheshti: This technique can also be applied to any other omics datasets related to other biological systems, such as cancer biology, Alzheimer’s, or cardiovascular disease.

6.4. Sylvain Costes: After its development, this technique paved the way for researchers in the field of space biology to begin considering research on the effects of carbon dioxide for astronauts in the International Space Station.  
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Figure 4.tif

Figure 5.tif

Figure 7.tif
Figure 06-for video.psd
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 in the email accompanying the finalized script.
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