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Author Questionnaire: 
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No 

2. Does your protocol include software usage? (Y/N) Yes
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
All steps (except intro and conclusion) are screen captured, so this is not relevant 

4. 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.)
Determining if the data set is multi-dimensional and setting up the pipe-line. The protocol here is designed to maximize chances of success in doing this. 

5. Will the filming need to take place in multiple locations? (Y/N) No 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements:  

1.1. Anna Grosberg: Scientific data has grown increasingly complex and rich over the last couple of decades, yet many scientists continue to use methods of organization that no longer meet their expanding data needs. 


1.2. Anna Grosberg: The main advantage of the technique described in this video is that it allows for databases to provide a rigorous data pipeline and storage while maintaining flexibility of analysis.





Section - Protocol
2. Evaluation of Data to See if it Would Benefit from a Database Organization Scheme
2.1. To begin evaluation of the data set of interest, download the example codes and databases shown in this table.[1-TXT] 
2.1.1. LABMEDIA: Table 1.pdf TEXT: See Table 1 in the accompanying text protocol for details
2.2. Next, use this graphical representation of a multi-dimensional database to evaluate if the data set of interest is indeed “multi-dimensional”. The data needs to meet 2 conditions to benefit from the database organization.  [1]
2.2.1. LABMEDIA: Fig1-1.tif, Fig1-2.tif, Fig1-3.tif, Fig1-4.tif, Fig1-5.tif.  - Video Editor: During the first sentence, animate the listed figures in order so that it ends on Fig1-5.tif by the end of the first sentence
2.3. First, the data needs to be able to be visualized in a “multi-dimensional” form, [1] and second, it must gain greater scientific insight by being able to relate a specific experimental outcome to any of the dimensions.” [2]
2.3.1. LABMEDIA: Fig1-5.tif - Video Editor: Highlight the blocks in the figure
2.3.2. LABMEDIA: Fig1-5.tif - Video Editor: Highlight the words “Family”, “Mutation Status”, and “Age (yrs)” in the figure, one at a time, with the words “any of the dimensions”
3. Organizing the Database Structure
3.1. Relational databases store information in the form of tables which are organized in rows and columns, and can be used to link identifying information within the database. [1] Multi-dimensionality is handled by relating different fields, such as a table’s columns, in individual tables to each other. [2]
3.1.1. LABMEDIA: Step3-1.mp4 (0:02-0:03)
3.1.2. LABMEDIA: Step3-1.mp4 (0:03-0:07)
3.2. First, organize the data files, so they have well thought out unique names. [1] Good practice with file naming conventions and folder-subfolder structures, allow for broad database scalability without compromising the readability of accessing files manually. [2] 
3.2.1. LABMEDIA: Step3-2_3-3_Frame1.tif
3.2.2. LABMEDIA: Step3-2_3-3_Frame2.tif
3.3. Add dated files in a consistent format, and name subfolders according to metadata. [1-TXT] 
3.3.1. LABMEDIA: Step3-2_3-3_Frame3.tif TEXT: Date Format: 20XX-YY-ZZ - Video Editor: Highlight the top left portion of the image and the left side of the file name, both showing the date.
3.4. As the data-base structure is designed, draw relationships between the fields in different tables. Create readme documentation that describes the database and relationships that were created. It can be both graphical like this figure or text based. [1]
3.4.1. LABMEDIA: Step3-4_3-5_Frame1.tif - Video Editor: Add the relationships (colored words and arrows), one color at a time.  First, add Pattern type, then Variable type, and then Coverslip #. Next, add Age (yrs), then Mutation status, and then family.  
3.5. Once an entry between different tables [1] is linked, all associated information is related to that entry and can be used to call complex queries to filter down to the desired information. [2]
3.5.1. LABMEDIA: Step3-4_3-5_Frame2.tif
3.5.2. LABMEDIA: Step3-4_3-5_Frame3.tif
3.6. Make the end result similar to this example where the differing characteristics of individuals are related to associated experimental data of those individuals. The same was done through relating columns of pattern types, and data types to matching entries in the main data values table to explain various shorthand notations. [1]
3.6.1. LABMEDIA: Figure 2 – Video Editor: Highlight Figure 2a with the words “differing characteristics of individuals”, Figure 2b with the words “associated experimental data of those individuals”, Figure 2c with the words “through relating columns of pattern types”, Figure 2d with the words “data types”, and Figure 2b with the words “matching entries in the main data values table to explain various shorthand notations”.

4. Set-up and Organization of the Pipeline
4.1. Identify all the various experiments and data analysis methods that might lead to data collection along with the normal data storage practices for each data type. [1]
4.1.1. LABMEDIA: Step4-1.mp4
4.2. Work with open source version control software such as GitHub to ensure necessary consistency and version control while minimizing user burden.  Make sure to create a procedure for consistent naming and storing of data to allow for an automated pipeline. [1]
4.2.1. LABMEDIA: Step4-2.mp4
4.3. Use any convenient programming language to generate new data entries for the database. [1]
4.3.1. LABMEDIA:  Step4-2_LocationInput.mp4
4.4. Create small “helper” tables in separate files that can guide automated selection of data. These files serve as a template of possibilities for the pipeline to operate under and are easy to edit. [1]
4.4.1. LABMEDIA: Step4-4.mp4 (0:00-0:01) – Video Editor: Highlight the .csv tables on the left side of the screen.
4.5. To generate new data entries for the data-pipeline, program the code in a similar way to the example shown here which is provided in the supplemental files with this article.   This will allow one to use the helper tables as inputs to be selected by the user. [1-TXT] 
4.5.1. LABMEDIA: Step4-4.mp4 (0:01-0:33) TEXT: Supplemental File: LocationPointer.m
4.6. From here, assemble a new spreadsheet of file locations by combining the new entries with the previous entries. The code shown here, and provided in the supplemental files, can be used to automate this process. [1-TXT] 
4.6.1. LABMEDIA: Step4-6.mp4 TEXT: Supplemental File: LocationPointerCompile.m
4.7. Afterwards, check the merged spreadsheet for duplicates using the code shown here to automate this step. [1-TXT] 
4.7.1. LABMEDIA: Step4-7.mp4 TEXT: Supplemental File: LocationPointer_Remove_Duplicates.m  
4.8. Additionally, check the spreadsheet for errors using an automated method, and notify the user of their reason and location.  [1-TXT]
4.8.1. LABMEDIA: Step4-8.mp4 TEXT: Supplemental File: BadPointerCheck.m  
4.9. Furthermore, you can write a code that will check the compiled database and identify any missing/bad data-points. [1-TXT]
4.9.1. LABMEDIA: Step4-9.mp4 TEXT: Supplemental File: LocationPointer_Check.m
4.10. Manually remove bad points without losing the integrity of the database using code similar to what is shown here. [1-TXT]
4.10.1. LABMEDIA: Step4-10.mp4 TEXT: Supplemental File: Manual_Pointer_Removal.m
4.11. Repeat these steps in order to add more data points.
4.11.1. LABMEDIA: Step4-11_MatLab.mp4 and Step4-11_Locations.mp4
4.12. Then, use the file locations to generate a data value spreadsheet. [1-TXT] Also, create an updated list of entries that can be accessed to identify file locations or merged with future entries. [2] 
4.12.1. LABMEDIA: Step4-12_MatLab.mp4 TEXT: Supplemental File: Database_Generate.m
4.12.2. LABMEDIA: Step4-12_Data.mp4
5. Creation of the Database and Queries
5.1. To begin database creation, first create a blank database document to load the helper tables for the cell lines, data types, and pattern types.[1]
5.1.1. LABMEDIA: Step5-1_5-4.mp4 (0:01-0:07)
5.2. Go to the External Data menu, select Text File Import, click on Browse, and then select the desired file. In the import wizard, select Delimited and hit next.  Select First Row Contains Field Names, and Comma for the delimiter type…[1] 
5.2.1. LABMEDIA: Step5-1_5-4.mp4 (0:07-0:24)
5.3. After clicking on next, select the default field options and then select No primary key.  Click on next and then finish. [1]
5.3.1. LABMEDIA: Step5-1_5-4.mp4 (0:24-0:33)
5.4. Next, load the Data and Pattern types by repeating these same steps. [1]
5.4.1. LABMEDIA: Step5-1_5-4.mp4 (0:33-1:18) - Video Editor: Show this in double time as it repeats the above steps for another file.
5.5. Next, load the Data Value Table. Go to the External Data menu, select Text File Import, click on Browse, and then select the desired file..[1] In the import wizard, select Delimited and hit next.  Select First Row Contains Field Names, and Comma for the delimiter type…[2]
5.5.1. LABMEDIA: Step5-1_5-4.mp4 (1:18-1:31)
5.5.2. LABMEDIA: Step5-1_5-4.mp4 (1:31-1:39)
5.6. After clicking on next, select the default field options and then select Let Access add primary key.  Click on next and then finish. [1]
5.6.1. LABMEDIA: Step5-1_5-4.mp4 (1:39-1:54)
5.7. Now, create the relationships by selecting the Database Tools, going to Relationships, and dragging all of the tables to the board. [1] Then, go to Edit Relationships and select Create New. Select the table and column names and then click on the Joint Type that will [2] point to the helper tables. [3-TXT]
5.7.1. LABMEDIA: Step5-1_5-4.mp4 (1:54-2:15)
5.7.2. LABMEDIA: Step5-1_5-4.mp4 (2:16-2:40) 
5.7.3. LABMEDIA: Step5-1_5-4.mp4 (3:31-3:32) TEXT: Repeat this process for each desired relationship - Video Editor: Let the statement remain on the screen with no voice over for a few seconds.
5.8. After each desired relationship is set up, go to Create and select Query Design and select or drag all relevant tables into the top window. In this example ‘Cell Lines’, ‘Data Values’, ‘Data Types’, and ‘Pattern Type’ are shown. The relationships should automatically set up based on the previous Relationship design. [1]
5.8.1. LABMEDIA: Step5-5_5-8.mp4 (0:00-0:22) 
5.9. Now, fill out the query columns for desired results.  For this data set, go to Show and select Totals. [1] Fill out the first column… the second column… and the third column as shown here. [2]
5.9.1. LABMEDIA: Step5-5_5-8.mp4 (0:23-0:30)
5.9.2. LABMEDIA: Step5-5_5-8.mp4 (0:30-1:51) - Video Editor: This can be sped up, or the final frame can be shown while highlighting the 3 columns that were filled out.
5.10. Fill out the fourth column… the fifth column… and the sixth column as well. [1]  When finished filing out the columns, save and run the query. [2]
5.10.1. LABMEDIA: Step5-5_5-8.mp4 (1:52-2:58) - Video Editor: This can be sped up, or the final frame can be shown while highlighting the 3 columns that were filled out.
5.10.2. LABMEDIA: Step5-5_5-8.mp4 (3:05-3:22)
5.11. For this sample experimental data, use the one-way analysis of variance using Tukey’s test for mean comparisons between various conditions. [1]
5.11.1. LABMEDIA: Step5-9.mp4

 
Section – Results
6. Results: Identifying a Novel Relationship in LMNA Mutation Data Set  
6.1. When given a multitude of possible conformations, it can be difficult to identify where novel relationships exist using manual data aggregation methods. Here, the organization of subcellular actin filaments across multiple conditions were measured using the degree of orientational order by querying the database in different confirmations.[1]
6.1.1. LABMEDIA: Step5-8.mp4 (0:04-0:22)
6.2. The anisotropic and isotropic data sets show vastly different O-O-Ps, which was expected since fibronectin micropatterning heavily influences tissue organization. 
6.2.1. LABMEDIA: Figure 5a/b - Video Editor: Highlight 5A with the word “anisotropic” and 5b with the word “isotropic”. Below the graphs add the text: 0 = Isotropic Tissue, 1 = Aligned Tissue
6.3. However, there were no significant differences between mutation status conditions when comparing isotropic tissues. [1]
6.3.1. LABMEDIA: Figure 5a/b - Video Editor: Highight Figure 5b.   
6.4. Conversely, the patterned tissues were statistically less organized in the positive control cell line.[1]
6.4.1. 	LABMEDIA: Figure 5a/b - Video Editor: Highight Figure 5a. With the words “positive control cell line”, highlight the HGPS column.   
6.5. This relationship held even when the data was aggregated by different families vs. positive and negative control.[1]
6.5.1. LABMEDIA: Figure 5a/c/ - Video Editor: Replace Figure 5a with 5c. Highight Figure 5c.     
6.6. If needed, the data can be parsed further. As an example, here actin OOP was plotted against individuals’ age at time of biopsy, separated by mutation status and family, to illustrate aggregation against a clinical variable. [1] With this data set, there is no correlation between actin organization and an individual’s age.[2]
6.6.1. LABMEDIA: Figure 5d- Video Editor: Highlight each axis as it is mentioned
6.6.2. LABMEDIA: Figure 5d- Video Editor: Highlight the data points in the graph
6.7. This shows how the same data can be analyzed in different combinations and how easily the normally difficult task of aggregating data that falls under multiple classes can be accomplished using databases. [1]
6.7.1. LABMEDIA: Figure 5


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity. 
7.1. [bookmark: _GoBack]Anna Grosberg: The protocol to create the data organization pipeline and generate a database provides a platform to ensure scientific rigor that is essential in this age of large volume data collection.
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