Using dbSNP

Outline

*What is dbSNP?
*What is the scope of dbSNP?
*How does dbSNP differ from HapMap?



What is dbSNP?

Is it limited to representing single nucleotide polymorphisms?

Is the primary data storage a location on an annotated chromosome?

How does an rs identifier compare to an ss identifier?
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Summarv

The Smgle Mucleotide Polymorphism database (db3NE) 15 a public-dotman archive for a broad collection of simple genetic
polvinorphisms. This collection of polymorphisms mcludes single-base mucleotide substitutions (also known as single

nucleotide polymorphisms or SMNPs), small-scale multi-base deletions or insertions (also called deletion msertion

polymorphisms or DIFs), and retroposable element msertions and microsatellite repeat vanations (also called short tandem

repeats or 21Es). Please note that m this chapter, vou can substitute any class of vartation for the term SIMFE. Each dbSHE
entry includes the sequence context of the polymorplism (1e., the surrounding sequence), the occurrence frequency of the

polymorphism (by population or mdradual), and the expenmental method(s), protocols, and conditions used to assay the

variation.
Search
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polymorphism (by populatien or mdindual), and the expenmental method{s), protocols, and condibons used to assay the
variation.

dbSHE accepts subtmussions for vanations in any species and from any part of a genome. This document will prowide you
with options for finding SMPs mn dbSNP, discuss dbSNP content and orgamzation, and furmish mstructions to help you
create your own (local) copy of dbSHE. 4 Tor

Copyright and Disclaimer




What is dbSNP?

Is it limited to representing single nucleotide polymorphisms?

Is the primary data storage a location on an annotated chromosome?

How does an rs identifier compare to an ss identifier?



Submitted Content

The SIF database has two major classes of content: the first class 15 subrmitted data, 16, onginal observations of sequence

vanation; and the second class 15 computed content, 1e., content generated dunmg the dbSHP “tald” cyvcle by computation
on original subtmitted data. Computed content consists of refSINPs, other computed data, and linkes that increase the utihty of
dbSTE.

A complete copy of the SINP database 12 publicly avalable and can be downloaded from the SINP FIP site (zee the section
How io Create a Local Copy af dBSNF). dbSHEP accepts subtrissions from public laboratories and private organizations.
(There are online instructions for preparing a submission to dbSIME) A shott tag or abbrewation called Subdratter
HAMWDLE uniquely defines each subrmthing laboratory and groups the submmissions withun the database. The 10 major data
elements of a subtrssion follow.

Flanking Sequence Context DNA or ¢cDNA

The eszential component of a submizsion to dbSIP 15 the nucleotide sequence ttself dbSMP accepts subtissions as either

genotmc DA or cDINA (Le., sequenced mEIA transcript) sequence. Sequence subtmssions have a mintum length
requirement to masstize the specificity of the sequence in larger contexts, such as a reference gencme sequence. We also
structure subtmissions so that the user can distinguish regions of sequence actually surveved for vanation from regions of
sequence that are cut and pasted from a published reference sequence to satisfy the mintmum-length requirements. Figure 1
shows the details of flankung sequence structure. 4 Toe

http://www.ncbi.nlm.nih.gov/SNP/snp ref.cqi?rs=7765803
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Computed Content (The dbSNP Build Cycle)
Submitted SNPs and REeference SNP Clusters

Once a new =INE 15 submitted to dbSINE, it 12 assigned a unique subrmmitted SIEP ID
number (ss#). Once the ss number 15 assigned, we align the flanking sequence of each
subrmitted SINP to its appropnate genormic contig If several sz numbers map to the
samne position on the contig, we cluster them together, call the cluster a “reference SINF
chuster”, or “refaIP, and prowide the cluster with a umoue EefsINE ID mumber (rs#).
It only one ss number maps to a specitiic posttion, then that 55 12 assigned an rs number
and 15 the only member of itz EefzINP cluster until another subttted SIMP 15 found that

maps to the same position.
ofl The b LE site, and deliver thetn as Sets of resulls When a USer Conducts a dbnINE balch qUery. We also fmamiam both
ref=FPs and subrutted S1NFPsz m FASTA databases for use in BLAST searches of dbSHP. 4 Tor




dbSNP and HapMap

Attribute HapMap dbSNP
Species Human Multiple species
Coverage Validated, >=5% Archive of all

polymorphism
(subset of dbSNP)

submissions

Genotype Source

Probe / primer based
assays Illumina,
Perlegen, etc.

Encode region
resequencing

Genotype assays as well
as resequencing from
projects like PGA EGP

Human Individuals

270 > 4 sample sets

2000 Individuals /Cell
lines 2




Ge’r’ring started: Multiple ways to search

Entrez

http://www.ncbi.nlm.nih.gov/entrez/query.fcqi?db=Snp&cmd=Limits

dbSNP
http://www.ncbi.nlm.nih.gov/SNP/

BLAST
http://www.ncbi.nlm.nih.gov/SNP/snp blastByOrq.cqi

e-Utilities

http://www.ncbi.nlm.nih.gov/SNP/SNPeutils.htm




What is new?

Genotype query form

http://www.ncbi.nlm.nih.gov/projects/SNP/snp af.cai

Pedigree viewer:

http://www.ncbi.nlm.nih.gov/entrez/query.fcqi?
cmd=Retrieve&db=Snpé&list uids=13318299&dopt=GEN

Genome WorkBench (VERY BETA, Bleeding edge!)

http://www.ncbi.nlm.nih.gov/projects/gbhench/
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Genome Workbench and dbSNP

Launch GBench

Click on Search

Query LPA from Entrez Gene

Select the human record

Right click on the selection and use the default (Add to
project)

Select the default (New project)

Select the query, right click, Add new view, Graphic view
At the 5" end of the gene, zoom in

Drag your mouse over the SNPs, and select several (you should
see vertical lines appear that project to the sequence)

Tools->LinkOuts->dbSNP
Generate a genotype report
Generate an LD graph/download files for haploview



