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Scope and Access
The NCBI Short Genetic Variations database (dbSNP) [1], commonly known as dbSNP, catalogs short variations in nu-

cleotide sequences for human. These variations include single nucleotide variations, short nucleotide insertions and de-
letions, short tandem repeats. Short Genetic Variations may be common, thus representing true polymorphisms, or they
may be rare. Some rare human entries have additional information associated with them, including disease associations
from ClinVar [2], genotype information and allele origin, as some variations are somatic rather than germline events.

Short nucleotide variation data can be accessed via the SNP homepage and EUtils API:
www.ncbi.nlm.nih.gov/snp and www.ncbi.nlm.nih.gov/projects/SNP/SNPeutils.htm

VCEF files and database bcp files are available for download through FTP and Aspera client at:
ftp.ncbi.nim.nih.gov/snp/ and www.ncbi.nlm.nih.gov/public/?snp/organisms/

The SNP API service, SPDI [3], is available at:
api.ncbi.nlm.nih.gov/variation/v0/

SNP data can also be accessed interactively through Variation Viewer:
www.ncbi.nlm.nih.gov/variation/view/

Searching for and Displaying SNP Records

You can search for variations on the dbSNP homepage by typing a query term in the search
box and clicking the Search button (A). You can also use the Advanced (B) page to create
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The New Reference SNP Report

The new Reference SNP Report linked from rsIDs, such as rs1800730 shown below and on p.3, shows details of a vari-
ation record. The summary section at the top (A) provides an overview of the variant in a self-explanatory key/value for-
mat. It reports the allele in the forward orientation of the chromosome record. The information in display is also available
in JSON format through the API link at the upper right (B). The new report separates details of the variation into various
categories (C) and displays them under separate tabs.
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Publications HFE transcript variant 8 NM_139008.2:c. N/A Intron Variant
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The New Reference SNP Report (cont.)

Other tabs in the new Reference SNP Report provide category-specific information.

—
The Clinical Significance tab (A) lists Allele: T (allele ID: 15050) LAJ 9
related clinical assertions for the variant | ClinVar Accession Disease Names Clinical Significance
from Clinval', with IDs |Ink|ng direCﬂy to RCVOD0000028.7 Hemochromatosis type 1 Conflicting-Interpretations-Of-Pathogenicity
the records there. RCV000290779.1 Hereditary hemochromatosis Uncertain-Significance

I
The Frequency tab (B, filtered by Filter: | 10005enomes @ |_D>.*.w 9
“1 OOOGenomes”) lists allele frequency Study Population Group Sample Size Ref Allele Alt Allele
data from major studies, such as 1000 | 1000Genomes Global Study-wide 5008 A=0.996 T=0.004
Genomes, ExAc, and Genome Aggre- | 1000Genomes African Sub 1322 A=1.000 7=0.000
gation Database. It will provide frequen- | ;oi05e0mes East Asian Sub 1008 A=1.000 T=0.000
cies for major pOpUlati.OnS (C) If sucha 1000Genomes Europe @ub 1008 A=0.984 T=0.016
ILeqUan)&prea&dOWn 1S SUth'I’T"Iltted by 1000Genomes South Asian Sub 578 A=1.00 T=0.00
“D%Svsnslouadl’(’aﬁnk C(JB)CtaongLé??heedata in a 1000Genomes American Sub 694 A=1.00 T=0.00
tab-delimited format. This provides a [y, [ @ o
way to evaluate the impact of a variant
if there is no information in the Clinical |P2cment A T Note
significance and Publications sec- GRCh38.pT chr6 NC_000006.12:g.2609095TA= NC_000006.12:g.2609095TA>T
t|0ns GRCh37.p13 chr6 NC_000006.11:g.26091185A= NC_000006.11:g.26091185A>T

HFE RefSeqGene (LRG_748) NG_008720.2:g.8677TA= MNG_008720.2:g.86TTA>T

The Aliases tab (E) lists HGVS names
that can be used to describe the same
variant. These names uses different
reference accessions, but they are
equiva|ent and pOint to the same ge- hered.itE!ry hemochromatosis NP_000401.1:p.5er65= NP_000401.1:p.52r65Cys
nomic variation. The table separates protein isoform 1 precursor

names into genomic, transcript non-
coding, and transcript coding groups

HFE transcript variant 1 NM_000410.3:c.193A= NM_000410.3:c.193A=T

HFE transcript variant 6 NM_139006.2:¢.193A= NM_139006.2:c.193A>T
HFE transcript variant X2 XR_241893.3:n.315A= XR_241893.3:n.315A~T

hereditary hemochromatosis NP_620575.1:p.Ser65= NP_620575.1:p.Ser65Cys
protein isoform 6 precursor

(F)_ 7 Frequency, 43 SubSNP, 2 ClinVar submissions (2
Filter: | G

The Submission tab (G) lists SmeIt' No  Submitter Submission ID Date (Build) &
ter/baFCheS that reported the Vanant' 7 The Exome Aggregation Consortium NC_000006.11 - 26091185 May 10, 2018 (151) -
Cs);jr:]rgll\ttlz[jsallnsclzl;)?neltltae:'gse S}gg?_/ Spl;gjne]?StS 8 The Aven Longitudinal Study of Parents and Children NC_000006.11 - 26091185 May 10, 2018 (151)

. . ’ % 1000Genomes NC_000006.11 - 26091185 May 10, 2018 (151)
sion before adoption of asserted loca-
tion will have ssIDs (H) 10 ILLUMINA @ 553644903282 May 10, 2018 (151)

11 ILLUMINA 553640757204 May 10,2018 (151)  _
The History tab (I) tracks the change of —
the cluster and lists other rsIDs that has [Fitter: | UJ ©
merged into this variant. In this case, Associated ID History Updated (Build) ¢
variants rs115372583 and rs28934888 | .., 2572555 Oct 26,2010 (133)
were determined to be duplication of R Mary 25, 2008 {130)
rs1800730, so they were merged into a
single record. 16 citations for rs1800730 @
. . . Filter:

dbSNP established explicit connection
between Reference SNP variant and AL LLiE SUTDIN Year v Il
biomedical literature citations through 27657935  Association between the HFE C282Y, H63D Polymerphisms and YeQetal 2016 PloS one

the Risks of Mon-Alcoholic Fatty Liver Disease, Liver Cirrhosis and
Hepatocellular Carcinoma: An Updated Systematic Review and

text-mining. The Reference SNP Report

displays these connections under the Msta-Analysis of 5,758 Cases and 14,741 Controls.
Publications tab (J) You can use the 27317329  Haplotype analysis of the HFE gene among populations of Mikhailova 2016 BMC genetics
“View All in PubMed” button (K) to re- Northern Eurasia, in p‘:atients \‘.\rith metabolic disorders or SVetal
trieve the list of citations in PubMed and stomach cancer, and in long-lived people.
examine their abstracts for more infor- 27221532  Population-based analysis of the frequency of HFE gene Katsarou 2016 Molecular

. i an polymorphisms: Correlation with the susceptibility to develop MS et al. medicine
mation. Some of these Clta_tlons may hereditary hemochromatosis. reports
glsgl\?a(\j/ecfre? fli"i!-te()j(t tavlalljablelfrom 27173269  Molecular epidemiology of HFE gene polymorphic variants Alves LN et 2016 Geneticsand | =

u e entral Tor getailed online

reading_ | View Allin PubMed | @
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Variation Viewer
The Variation Viewer (p.2,
I) provides an interactive
display of the variant under
the context of annotation of
the selected genome as-
sembly. It correlates a vari-
ation and its molecular con-
sequences in the data table
with its genomic context in
the graphical display (A).
Filters in the left hand col-
umn (not shown) are availa-
ble to selectively display
variants of interest. More
information on this tool is
available online [4 and 5]

Other Ways to Ac-

cess dbSNP Data
The SNP database is fully
integrated with the Entrez
system, enabling the ac-
cess of variation data
through links present in
records from other NCBI

databases. For example, you can pro-
ject variations mapped to a RefSeq

genomic or mRNA record (wi

NG_, NW_ or NM_ accessions) by

using the Customize view (B

the upper right hand corner of the se-
quence record, simply check the SNPs
checkbox and click Update View (C) to

activate the selection.

dbSNP also integrates disease-related

@ | Regionw |LOC105783645 v | | NR_1443831 v W[4 peo
Gene Transcript Exons: click an exon above to zoom in, mouse over to see details
9 S ncooomerzr QB[ E Q s == R Tools » | Lk Tracks = @ 7 ~
26,898,938 2€,890, 548 2€,898,95a ‘»-"-! | 80073 'hQB,QEB 2€,890,978 2€,898,928 26,898,998

ACCAGCTGTTCGTGTTCTATGATCATGAGAGTCGCCGTGTGGAGCCCCGAACTCCATGGGTTTCCAGTAG
TGGTCG&CR#BClCﬂﬂGlTlCTRGTACTCTCAGCGGCACACCTCGGGGCTTGAGGT&CCCJ\&RGGTCATQ

Homo sapiens Annotation Release 109, 4"“1‘:'

NCBI

Genes,

ClinVar Short Variations based on dbSNP Build 150 | {Ho. ®
1 B [ 1
dbSNP Build 151 (Homo sapiens Annotation Release |1p=) - ®
rs1396946145 Bl C/6 rs977IITIVO BE &/ T rslE00730 Wl A/T  rsl223956821 =#T r5l314726450 B A/ rs62625342 W C/T
5777817595 Il A/C rs1799945 Bl C/G rs7TI912764 Bl A/G rslAG3353185 I A/C rE7S2ZE96302 BE C/T rg9457696842 Bl C/G
rel43202881282 Bl C/T re147426902 Bl C/T FETT2818312 B C/T rs7E9524325 B C/T re7E434384
rs147297176 B C/T rsEEE33E301 BE|GST  rs77EEE2429 B A/G 41297 B A/ rsli7]
rs111633557 B A/G rs747739169 B C/T A 51249280724 BB A/T
rsl467201632 Bl C/T rs1395237@5 B A/G/T rsl450E62478 BE A/C/G
26.8%8,930 26,896,548 26,690,950 26.8%3 960 26,890,578 26,890,950 26,850,950
NC_000006.12; 26M..26M (595p) " £ Tracks shown: 4/535
P rsBEB3353591 26 050956 single LOC1087836845  non coding transcript T =0.0004 T=16e5
nucleotide and 1 mare variant, missense variant,
variant intron variant
v 151500730 26,090,957 single LOG108783645  intron variant, missense Phthogenic T=00040 T=00111 T=0.0101 16
nucleotide and 1 more variant, non ceding
variant transcript variant
Alleles associated with rs1800730
Allele information | Clin\/ar information
Variant | Transcript RefSeqg Protein Molecular Condition Most severe clinical | Submitters | Highest review status Last
allele change change consegquence significance evaluated|
T c.193A=T NM_D00410.3 Ser65Cys  missense variant Hemochromatosis — Pathogenic 5 criteria provided, Jun 21,
type 1 and 1 more conflicting interpretations 2016
T c.193A=T NM_D01300749.1 Ser65Cys missense variant Hemochromatosis — Pathogenic 5 criteria provided, Jun 21,
type 1 and 1 more conflicting interpretations 2016
T c.193A=T NM_139003.2 Ser65Cys missense variant  Hemochromatosis  Pathogenic £ criteria provided, Jun 21,
fype 1 and 1 more conflicting interpretations 2016
- " B FEATURES Location/Qualifiers
-
Customize view exon T 238
fgene="HFE"

Basic Features
& Default features
Gene, RNA, and CDS features only
Features added by NCEI
1! 526 SNPs

fgene_synonym="HFELl; HH; HLA-H; MVCD7; TFQTL2"
finference="slignment:Splign:2.1.8"
3

ith NT_,
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fgene_synonym="HFELl; HH; HLA-H; MVCD7; TFQTL2"

/replace="a"

Jfreplace="g"

fdb_xref="dbSNP:329578585"
-

353

/gene="HFE"

fgene_synonym="HFEL1; HH; HLA-H; MWCD7; TFQTL2"

freplace="a"

JSreplace="t"

fdb_xref="dbsNP : 1508738 "

https://www.ncbi.nlm.nih.gov/nuccore/NM _000410.3

) menu in

Update View

nucleotide variations
that were reported in
literature and cited in
rsID format, collected
by OMIM, or submitted
to ClinVar. The table
below is the Allelic Vari-
ant display for OMIM
record 613609, which
cites the rsIDs in the
dbSNP column (D).

Num
.0001

0002

0003
0004
0005
0006
0007
.0008

References

613609

http://omim.org/allelicVariant/613609
HFE GENE; HFE
Allelic Variants (11 Selected Examples) : @ All Clinvar variants
ber + Phenotype Mutation dbSNP ExAC Clinvar

HEMOCHROMATOSIS, TYPE 1 HFE, CYS282TYR 151800562, [RCV000210820...]
PORFHYRIA CUTANEA TARDA, SUSCEPTIBILITY TQ, INCLUDED
PORPHYRIA VARIEGATA, SUSCEPTIBILITY TO, INCLUDED
HEMOCHROMATOQSIS, JUVENILE, DIGENIC, INCLUDED
ALZHEIMER DISEASE, SUSCEPTIBILITY TO, INCLUDED
TRANSFERRIN SERUM LEVEL QUANTITATIVE TRAIT LOCUS 2, INCLUDED
MICROVASCULAR COMPLICATIONS OF DIABETES, SUSCEPTIBILITY TO, 7, INCLUDED
HEMOCHROMATOSIS, TYTE 1 HFE, HIS63ASP [rs1799945] [rs1799945] [RCV000000027...]
MICROVASCULAR COMPLICATIONS OF DIABETES,
SUSCEPTIBILITY TO, 7, INCLUDED
HEMOCHROMATOSIS, TYPE 1 HEFE, SER685CYS [rs1800730] - [RCV000290779...]
HFE INTRONIC POLYMORFPHISM HEFE, 3569G-A [rs1800758] [rs1800758] [RCV000000031]
HFE POLYMORPHISM HFE, VAL53MET [rs28934889] [RCV000000032]
HFE POLYMORTPHISM HEFE, VALS9MET [rs111033557] - [RCV000000033]
HEMOCHROMATOSIS, TYPE 1 HFE, GLNI127HIS [rs28934595] [RCV000000034]
HEMOCHROMATOSIS, TYPE 1 HFE, ARG330MET  [rs111033558] - [RCV000000035]
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