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Sequence Databases

Nucleotide Databases:

EMBL: European Molecular Biology Laboratory

Genbank

DDBJ: DNA Data Bank of Japan

International 
repository for all 

nucleotide 
sequences 

submitted by 
researchers

Current Release: ~ 65 Million entries

Accession numbers are unique to each entry. 

One alphabetical character is followed by five digits, or 
two alphabetical characters are followed by six digits.

The EMBL Nucleotide Sequence Database Stoesser G., Baker W., van den Broek A., Camon E., Garcia-Pastor M., 
Kanz C., Kulikova T., Lombard V., Lopez R., Parkinson H., Redaschi N., Sterk P., Stoehr P., Tuli MA
Nucleic Acids Res. 29:17-21(2001) 
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Sequence Databases

RefSeq: Reference Sequence A database of non-redundant 
reference sequences standards, 
including genomic DNAcontigs, 
mRNAs and proteins for known 
genes. Contributions are taken 
from the NCBI and 
collaborative sequencing efforts

Nucleotide Databases:

NC_123456
Complete Prokaryote Genome

Complete Eukaryote Chromosome

NG_123456
Homo sapiens Genomic Region

NM_123456
mRNA of several organisms, 
including Homo sapiens, Mus
musculus, Rattus norvegicus

Those accession numbers beginning with X indicate 
model entries produced as a result of the Genome 
Annotation process.
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Sequence Databases
Protein Databases:

SwissProt + TrEMBL + PIR = UNIPROT

http://www.uniprot.org

Current Release:  ~2.3 Million entries

UniParc – protein archive database

UniRef – reference clusters

Released as of January 2005 
without restriction
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Sequence Databases
Protein Databases:

RefSeqP: Reference Sequence Proteins
RefSeqP provides a 

protein reference 
standard for the central 
dogma. It is used, as is 
RefSeq, to provide a 
foundation for the 

functional annotation of 
the human genome.

Accession numbers for all proteins 
are of the format: NP_123456



European Bioinformatics Institute

http://www.ebi.ac.uk

Sequence Databases

Searching for a sequence:

Text Search: Use text with a boolean operator

BRCA1 & BRCA2 – searches for BRCA1 AND BRCA2

BRCA1 | BRCA2 – searches for one gene OR the other

BRCA1 ! BRCA2 – searches for BRCA1 BUT NOT BRCA2
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Computers are 

THICK!

Database entries often presented as flatfiles

Each piece of information is on a separate 
line, distinguished by a code. Computers 
index this code, so they can search for the 
relevant entry.
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EMBL entry for a sequence fragment implicated in 
Human Breast Cancer

ID AY144588 standard; DNA; HUM; 68 BP. 

AC AY144588; 

SV AY144588.1 

DT 23-SEP-2002 (Rel. 73, Created) 

DT 23-SEP-2002 (Rel. 73, Last updated, Version 1) 

DE Homo sapiens truncated breast and ovarian cancer susceptibility 
protein 

DE (BRCA1) gene, partial cds.

KW .

OS Homo sapiens (human) 

OC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Mammalia; 

OC Eutheria; Primates; Catarrhini; Hominidae; Homo. 

Identification

Accession

Sequence Version

Date

Description

Keyword

Organism Source

Organism 
Classification
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FH  Key Location/Qualifiers 

FH 

FT source 1..68 

FT /country="India: South India“

FT /db_xref="taxon:9606" 

FT /note="identical sequence found in daughter with 
breast 

FT cancer" 

FT /sex="female" 

FT /organism="Homo sapiens" 

FT /isolation_source="mother with breast cancer" 

FT /dev_stage="adult" 

FT /mRNA 68

FT /gene="BRCA1" 

FT /product="truncated breast and ovarian cancer 

FT susceptibility protein" 

Feature Table 
Header

Feature Table 
Data
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Searching the databases with a 
“search engine”:

The Sequence Retrieval System (SRS) 
from LION Bioscience AG is a very 
common search tool

The NCBI in the USA has its own search engine 
called Entrez.
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To search for the BRCA1 gene in Homo sapiens in 
the EMBL database:

BRCA1 [DE] & Human [OS]

All EMBL 
entries

DE = BRCA1

OS = Homo sapiens

Results = 100
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A couple more search tips:

Wildcards

? – specific wildcard replacing one position

e.g. embl:BRCA? will allow BRCA1 and BRCA2

* – random wildcard replacing many positions

e.g. embl:BR* will allow BRCA1 and BRCA2

Wildcards can be placed generally anywhere in Wildcards can be placed generally anywhere in 
the query, the query, 

e.ge.g emblembl:*; :*; emblembl: *805; : *805; emblembl: hs?1280: hs?1280
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A couple more search tips:

Spelling

anaemia; colour – UK spelling convention

anemia; color – US spelling convention

plus……random typos and bad spellingplus……random typos and bad spelling
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A couple more search tips:

Small and Capital letters

BRCA1 should be the same as brca1 as far as a text search in 
the sequence database is concerned.

P51587 should be the same as p51587 as far as an accession 
number search is concerned.

Not always the case! Sometimes on purpose Not always the case! Sometimes on purpose ––
more often than not a result of bad programming!more often than not a result of bad programming!
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Single Nucleotide Polymorphisms
A single base change occurring in a population at a frequency of > 1%

Gene Variation – physical mapping; functional analysis; 
association studies; evolutionary studies

Occurrence – average 0.3 – 1 kb apart 

base pair frequency of approx. 0.1% 

exonic incidence lower

approx. half exonic SNPS non-synonymous

Current maps not exhaustive



European Bioinformatics Institute

http://www.ebi.ac.uk

dbSNP, Bethesda, USA: 
http://ncbi.nlm.nih.gov/SNP/

The largest database for single nucleotide polymorphisms. 
Accession numbers used in dbSNP are not the same as other SNP 
databases.

ss# - submitted SNPs

rs# - reference SNPs

Clusters of submitted SNPs

Bold type indicates longest cluster
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Perlegen Sciences Inc. – Therapeutics and 
diagnostics company. Analyses genetic variants as part of 
clinical trials. 

HapMap project – Identification and cataloguing of 
genetic similarities and differences in Human populations 
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Summarize all known human variations

Genotype-phenotype association analysis

http://hgvbase.cgb.ki.se/
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http://www.hgmd.org/
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http://snp.cshl.org



European Bioinformatics Institute

http://www.ebi.ac.uk

http://human.genelynx.org
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http://www.ebi.ac.uk/asd/


