GSA-SNP
This manual provides a brief introduction to the GSA-SNP software.

JRE (or JDK) 1.6 or greater is required.
1. Running GSA-SNP
Execute run.bat (Windows) or run.sh (Unix/Linux).
2. Uploading Data
· Click the “…” button and choose a data file.

· Click the “Upload” button to detect the data type (SNP, Gene, or Haplotype).
· Then the program will show relevant input options.

GSA-SNP supports three data types, SNP, gene, and haplotype. The program automatically detects the data type by reading the first ten lines of the input file. The data file is a tab-separated ASCII text. Each row consists of a row identifier and one or more association values (e.g. p-values). The row identifier is determined by the data type.
	Data type
	Row identifier

	SNP
	rs number (rsXXXXX format)

	Gene
	gene symbol

	Haplotype
	chromosome number, start position, end position
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Figure 1. Click the “…” button to select a data file.
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Figure 2. Click the “Upload” button.
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Figure 3. The SNP input file format. The first column represents the rs numbers. The second column is the p-values for the association of each SNP. The other columns represent the randomly associated p-values of each SNP that are obtained by randomly permuting the labels of the SNP microarray data and running the PLINK software. GSA-SNP provides computations for data with or without randomized p-values.
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Figure 4. The Gene input file format
[image: image5.jpg][E3 Microsoft Excel - haplotype.pvalues [-[OIx]
H) BRE BIE I SE0 A4Q 5D HIHD W SsEH RIN. o x
DBEHRIGRIVE| S DBR-F|9-0-(8 =-3 3| WP 0%
A1 - A 6
N 0 0 D [ [ e e [ [ e
1 ol 1.426+08 1.42E+08 7.61E-08 |
2 6 1426408 1.42E+08 0,054
3 6 142E+08 1.42E+08 00408
4 6 1.42E+08 1,42E+08 1,38E-05
5 6 11568751 11696549 0,966
6 6 11568751 11696549 0,0013
7 6 11568751 11696549 0,487
8 6 11568751 11696549 0,00409
9 6 11568751 11696549 0,322
10 6 11568751 11696549 0,000555
11 6 142E+08 1.42E+08 0,00325
12 6 1,42E+08 1,42E+08 0,000284.
15 6 142E+08 1.42E+08  0,0908
14 6 142E+08 142E+08 0,375
15 16 52358069 52400409 0,00705
16 16 52358069 52400409 0,00111
17 16 52358069 52400409 0,301
18 16 52358069 52400409 000219
19 16 52358069 52400409 0,0307
20 16 52358069 52400409 0582
21 20 6230430 6350483 0,000483
22 20 6230430 6350483 0,000327
23 20 6230430 6350483  0.837
24 20 6230430 6350483  0.369
25 12 88513730 88614872 1,42E-08
26 12 88513730 88614872 1,24E-08
27 12 88513730 88614872 0,667
28 12 88513730 88614872 0.418
29 12 1,12E+08 1,12E+08  3.47E-07 B
i« » i\ haplotvoe T — | Dy

ZH|

UM





Figure 5. Haplotype input file format.
3. Data Parameters

GSA-SNP takes negative log to every p-value in the input data. If the user wants to use the bare input values, the user should uncheck the “Take -log” option. But, make sure that large values in the input data should represent high associations.
Some data types have their own parameters:
	Data type
	Parameter

	SNP
	K-th best: If multiple SNPs are assigned to the same gene, choose the k-th best p-value of those SNPs’ as the gene’s p-value.
SNP-Gene mapping: GSA-SNP provides default mapping based on the hg 18 human genome database. Users may use their own mapping created by map making tool which can be found on Tools-Create SNP-gene map menu.

Padding: SNPs within this number of upstream and downstream of each gene are considered.

	Gene
	(None)

	Haplotype
	Overlap: A haplotype is associated with a gene if its interval is overlapped with the gene by more than the overlap value.


	[image: image6.png]SNP option

Keth best: [27]

SNP-Gene mapping
@ default (hg18) " user

Padding: [+ 20000 -




Figure 6. 
SNP parameters
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Figure 7. 
SNP parameters for 
user’s own mapping
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Figure 8. 
Haplotype parameter


4. Gene Set

We set Gene Ontology as the default gene sets and also provide KEGG.. The user may use their own gene set data in the tab-separated text format or the gmt format of MSigDB
. In the gene set file, each row consists of a gene set name and its members represented by gene symbols.
· Size: the minimum and the maximum number of genes in each gene set. Gene sets outside the range will be ignored.

· q-value: Gene sets with q-values less than or equal to the specified value will be shown. GSA-SNP uses the Benjamini-Hochberg correction method.
· Tolerance: Remove genes with minimum and maximum tolerance-th p-values from each gene set and calculate its p-value again. Still significant genes are displayed.
· Excluding gene list: Users may exclude specific genes from the analysis. Gene symbols are separated by commas, spaces, or tabs.
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Figure 9. Gene set parameters.
5. Analysis Methods
For input data with single column values, the PAGE method2 is used in the analysis. If randomized association values are attached, GSA-SNP provides three analysis methods: PAGE
 (denoted as z-score), Restandardized GSA
 with the maxmean statistics, and GSEA
 based on maxmean3 or Z-statistic2.
6. Run

Click the “Run” button to start the computation. It will take several minutes. The progression status is displayed in the bottom panel of the program window. If an error occurs during the computation, some error message will appear on the text area and the user may click the message to see the details.
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Figure 10. The bottom panel shows the progression.
7. Results

After the computation is finished, the result appears on the right panel of the window and is saved as a HTML and xls file.
The table on the right panel shows:

· set name: the gene set name.
· gene count: the number of genes in each gene set that are actually found from the input of association data.

· set size: the size of the gene sets from the gene set input.
· z-score: z-score of each gene set in the analysis.
· maxmean (GSEA-maxmean): the maxmean statistic.
· corrected p-value (z-score, Restandardized GSA): Benjamini and Hochbaum False Discovery Rate
.
· FDR (GSEA): The false discovery rate used by Subramanian et al.4
· gene symbols: gene symbols of the members of each gene set. Genes not found in the user’s association input are parenthesized. Highly associated genes appear first.
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Figure 11. The result appears on the right-hand table.
The results are also printed as a file. Users can read it by their spreadsheet software. Gene symbols are linked to their information page in GeneCards®.
 GSA-SNP also provides box plot of the p-values of gene sets and genes for each gene set.
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Figure 12. The user may click a gene symbol to see its information
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