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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Adam Thrash: Genome-wide association analysis is a powerful tool for discovering genes associated with a trait but misses many of them. PAST finds more of the genes and better completes the picture [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Adam Thrash: PAST takes GWAS outputs and adds information about pathways that cells use to build metabolites and to create phenotypes in an organism. Genes in these pathways are often missed by GWAS alone [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.3. 

Protocol
2. Genome-Wide Association Study (GWAS) Data Loading
2.1. After verifying that the GWAS (G-wass) data is tab delimited [1], use the Association File box to select an association file and the Effects File selection box to select an effects file [2].
2.1.1. WIDE: Talent verifying delimitation, with monitor visible in frame
2.1.2. SCREEN: 2.1.2.

2.2. To load GWAS data with PAST (past) in the R Console, modify and run the code as indicated [1].

2.2.1. SCREEN: 2.3.1. Video Editor: please speed up

3. Load Linkage Disequilibrium (LD) Data Loading

3.1. To load linkage disequilibrium data with PAST Shiny, after verifying that the linkage disequilibrium data is tab delimited and contains the appropriate types of data [1], select the file containing the linkage disequilibrium data [2].

3.1.1. WIDE: Talent verifying delimitation and/or data, with monitor visible in frame
3.1.2. SCREEN: 3.1.3.

3.2. To load linkage disequilibrium data with PAST in the R Console, modify and run the code as indicated [1-TXT].

3.2.1. SCREEN: 3.2.1. TEXT: Change path to actual LD data file location

4. Single Nucleotide Polymorphism (SNP) Assignment

4.1. To assign SNPs (snips) to genes with PAST Shiny, locating annotations in general feature format [1], select the file containing the general feature format annotations and modify the settings according to the window size and R2 cutoff that are most suitable for the species being considered as necessary [2].

4.1.1. WIDE: Talent locating annotations, with monitor visible in frame
4.1.2. SCREEN: 4.1.2-3

4.2. To assign SNPs to genes with PAST in the R Console, modify and run the code as indicated [1].

4.2.1. SCREEN: 4.2.1. Video Editor: please speed up

5. Significant Pathway Discovery

5.1. After verifying that the pathways file contains the appropriate data in tab delimited format [1], select the file containing the pathways data and confirm that the mode is selected in the analysis options [2].

5.1.1. WIDE: Talent verifying pathway(s), with monitor visible in frame
5.1.2. SCREEN: 5.1.2.

5.2. If necessary, change the number of genes that must be in a pathway to retain the pathway for the analysis and change the number of permutations used to create the null distribution to test the significance of the effect [1].

5.2.1. SCREEN: 5.2.1.

5.3. To discover significant pathways with PAST in the R Console, modify and run the code as indicated [1].

5.3.1. SCREEN: 5.3.1.

6. Rugplot Visualization

6.1. To view Rugplots with PAST Shiny, once all of the inputs have been uploaded and set [1], click Begin Analysis. A progress bar will appear indicating which step of the analysis were last completed [2].

6.1.1. WIDE: Talent uploading and/or setting inputs
6.1.2. SCREEN: 6.1.2-6.2.1: 00:00-00:05

6.2. When the analysis is complete, PAST Shiny will switch to the Results tab and a table of results and the Rugplots will be displayed [1].

6.2.1. SCREEN: 6.1.2-6.2.1: 00:32-00:43 Video Editor: please emphasize table and rugplots when mentioned

6.3. Use the slider to control the filtering parameters [1]. When the filtering level is satisfactory, click the Download Results button to individually download all of the images and tables to a ZIP file named with the Analysis title [2-TXT].

6.3.1. SCREEN: 6.3.1.
6.3.2. SCREEN: 6.3.2. TEXT: ZIP file contains filtered table, unfiltered table, and one image/pathway in filtered table

6.4. To view the Rugplots with PAST in the R Console, modify and run the code to save the results [1].

6.4.1. SCREEN: 6.4.1. Video Editor: please speed up


Results
7. Results: Representative GWAS Analyses of Metabolic Pathway Information

7.1. Here a successful run using the sample data from the PAST package, which are based on a maize GWAS of grain color, is shown [1] and here an example of an image that can be downloaded by clicking the Download Results button is shown [2].

7.1.1. LAB MEDIA: Figure 8 Video Editor: please emphasize Download Results button
7.1.2. LAB MEDIA: Figure 2

7.2. This rugplot was produced from the pathway analysis of GWAS results created with a maize panel of 288 inbred lines that had been phenotyped for grain color [1].

7.2.1. LAB MEDIA: Figure 9

7.3. As expected, the trans-lycopene biosynthesis pathway, which produce carotenoids, was significantly associated with grain color [1].

7.3.1. LAB MEDIA: Figure 9 Video Editor: please emphasize data line

7.4. The genes in the trans-lycopene biosynthesis pathway are also marked in the gene rank of their effect as compared to all of the other genes in the analysis [1].

7.4.1. LAB MEDIA: Figure 9 Video Editor: please emphasize hatch makrs from left to right or graph

7.5. The apex of the running enrichment score line for the entire pathway is indicated by the dotted line [1]. It is used by the program to determine if the pathway is chosen and presented as a Rugplot [2].

7.5.1. LAB MEDIA: Figure 9 Video Editor: please emphasize dotted vertical line
7.5.2. LAB MEDIA: Figure 9



Conclusion
8. Conclusion Interview Statements

8.1. Adam Thrash: PAST will run on all data but will only provide good results for high quality data. Sequences must contain few errors. Phenotypic data must be collected under rigorous statistical design [1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

8.2. Adam Thrash: With PAST results, genes controlling important points in significant pathways can be identified and eventually manipulated via selection, gene editing, or drug therapy to improve a trait of interest [1].

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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