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Affyrmation, a web-based application, provides online affirmation and
annotation for Affymetrix SNP information. Affymetrix SNP information
such as dbSNP_ID, chromosome, physical position, flanking sequence and
associated gene are verified with NCBI dbSNP, UCSC Genome Browser,
and SNPper to make sure the information is up-to-date. In addition,
Affyrmation digs out gene function, tissue specificity, disease, subcellular
location, pathway, Gene Ontology, plus some useful URLs to HapMap,
RefSeq, OMIN, etc. in a 1MB region flanking each submitted SNP. All
results are graphically displayed for good visualization. Data can be
exported in CSV or XLS format for further analysis. Affyrmation can be
accessed at http://genepipe.ngc.sinica.edu.tw/affyrmation/.
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Introduction
DNA chip technology is becoming
widely used in finding disease-associated
genes by analyzing genetic information for
gene expression and genotyping. Affymetrix
100K SNP chip [1] is one of the most
popular technologies adopted by many
researchers for the above purpose. Though,
Affymetrix provides their SNP annotation
files for download to help further analysis,
the update interval of the Affymetrix SNP
information is at least three months or
longer. As a result, we have developed
Affyrmation to make up the possible lag

between the Affymetrix SNP information
and the most up-to-date information in the
public domain.
Affyrmation is a web application that
lets researchers use from any computer
having access to the Internet. Affyrmation
shows a friendly result visualization
interface with good self-explanatory design.
The researchers can easily understand the
results and know quickly how to use it after
a few clicks.
The application verifies the Affymetrix
SNP information such as dbSNP_ID,
chromosome, physical position, flanking
sequence and associated genes.
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A n ex a m p l e fi l e i s ava i l a b l e f o r
download from the website. While all the
fields shown in the example file are required,
only one of the two fields, [dbSNP_ID]
and [Flanking Sequence] must be filled.
The real-time SNP information used by
Affyrmation for affirmation is extracted from
three sources in the following order: NCBI
[2], UCSC [3] and SNPper [4].
The researchers can either input the
Affymetrix chip data in a file or download
and modify the annotation files from
Affymetrix. Then upload to Affyrmation
for processing. For each submission,
the maximum SNP number allowed for
Affyrmation is 100.

IMPLEMENTATION
Stage I
When Affyrmation gets the submitted
file, it will affirm the information on a rowby-row basis. If the dbSNP_ID field is filled,
Affyrmation will query the information
by dbSNP_ID in NCBI. Otherwise, it will
align the flanking sequence with BLAT to
get the dbSNP_ID from UCSC Genome
Browser first before querying NCBI the SNP
information. The returned SNP information
from the query such as chromosome name,
physical position, and flanking sequence is
extracted to compare with the information
from Affymetrix. Matched, mismatched, and
unavailable data are displayed in green, red,
and grey color, respectively.

Stage II
Affyrmation verifies ‘associated gene’
field in the file by queried their gene_ID
from public NCBI website to check if
all information about genes are matched
or mismatched. If there's not enough
information in NCBI then the process will
turn to UCSC Genome Browser then to
SNPper to get the relation.

Stage III
Finally, all of the SNPs are shown on
the chromosome map for an overview of
the verified results. It is easy to see the
distribution of SNP and clearly to tell the
consistency in the results by different colors
(See Fig.1).
If all the data in this column of the file
is exactly matched as the current version
of the data, the match rate will be 100%. A
summary chart is also available to display
the match rates of all columns.
Clicking any SNP on the chromosome
map will show information of the nearby
gene(s) including gene function, tissue
specificity, disease, sub-cellular location
[5], pathway [6], and Gene Ontology [7] in
a 1Mbp region nearby the SNP (See Fig.2).
Links to SNP, HapMap, PubMed, etc. of
the region are also provided to help the
researchers prioritize candidate genes (See
Fig.3). Once a candidate gene is selected,
primers of the gene exons and promoter
region can easily be generated with our
PrimerZ (http://genepipe.ibms.sinica.edu.
tw/primerz/) whose link is also included in
Affyrmation.
The system provides output result in
three formats, HTML, Excel, and CSV.
However we recommend users to choose
HTML format which can present better
visual result with dynamic content and
additional information. Excel and CSV
formats are good for further data processing.
The software and development
environment we used are as the followings:
1. Java, JDK: j2sdk1.5_06, Server VM
2. Struts Framework 1.2
3. Red Hat Enterprise Linux Academic
Edition
4. Tomcat 5.5 web server
5. Kapow RoboSuite
Affyrmation was developed in Struts
Framework. The web server is Tomcat 5.5 on
Red Hat Linux platform. Kapow RoboSuite
robots are mainly used to retrieve web pages
and data for affirming the SNPs information
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Fig. 1. An overview of the verified results on the chromosome diagram
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Fig. 2. The gene information including gene function, SNPs in the gene, tissue specificity, disease, sub-cellular location, pathway, and
ontology in a 1Mbp region nearby the selected SNP.
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Fig. 3. The text view shows the detail gene information
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CONCLUSION
Affymetrix 100K SNP chip has been
on the market for more than one year and
its newly developed 500K SNP chip is
coming out as well. More and more data
generated from these chips need to be
managed, processed, and kept up-to-date in
the post-genomic era. The more up-to-date
lab data is usually more reliable because of
advanced technologies applied. However,
frequent updating process can become very
tedious for researchers utilizing data from
many various sources. Affyrmation fluently
simplifies the process by automatically
verifying data between Affymetrix and SNP
information sources.
In addition, Affyrmation also provides
the gene information around each SNP.
The visualization interface can help the
researchers identify interesting information
easily. Later on, we plan to add more
features, such as verifying allele frequency
and Ensembl gene, and links to microarray
data and protein structure.
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