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Publishing a genome is 
like casting a stone 
into a lake, sending 
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whole system!
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DATABASES FORM AN INTERLOCKING NETWORK

Genome à DNA sequence

Protein-coding genes à Protein sequences & functions

Protein functions à Metabolic pathways

Etc…
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GENOME DATABASES – OVERVIEW OF WORKFLOW
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REQUIREMENTS OF GENOME DATABASES
Institutions in charge of molecular databases develop tools to:

§ Harvest and curate data (plus annotations) – that is, check both for 
accuracy and format – and distribute them. 

§ Track and archive data so that they do not get lost. 
§ Record provenance and other information on samples (e.g. location, 

vouchers, tissue type, taxonomy).
§ Provide links from the data to relevant items in other databases, 

including bibliographical libraries (e.g. PubMed).
§ Provide information retrieval and analysis software to support 

research: recovery of selected data and calculations with them (e.g. SRA 
toolkit, BLAST).

§ Provide documentation and tutorials.
§ Keep up with scientific advances in both biology and informatics.
§ Be responsive to users' needs.



GENOME DATABASES – MAJOR TYPES
•Nucleic acid sequences databases
• Protein sequences databases
•Gene ontology databases
•Metabolic pathways databases
• Specialized annotated genomes portals



GENOME DATABASES – MAJOR TYPES
•Nucleic acid sequences databases (In class)
• Protein sequences databases 
•Gene ontology databases 
•Metabolic pathways databases 
• Specialized annotated genomes portals.
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NUCLEIC ACID SEQUENCES DATABASES
The International Nucleotide Sequence Database 
Collaboration (INSDC) is a partnership between 3 DNA seq. 
databases:

üDDBJ: DNA Data Bank of Japan.
üEMBL-EBI: European Bioinformatics Institute.
üNCBI: National Center for Biotechnology Information (USA).

http://www.insdc.org/
http://www.insdc.org/


NUCLEIC ACID SEQUENCES DATABASES
Data type DDBJ EMBL-EBI NCBI
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Sequence 
Read Archive
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reads Trace Archive Trace Archive

Annotated 
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http://trace.ddbj.nig.ac.jp/dra/index_e.html
http://trace.ddbj.nig.ac.jp/dra/index_e.html
http://www.ebi.ac.uk/ena/about/formats
http://www.ncbi.nlm.nih.gov/sra/
http://www.ncbi.nlm.nih.gov/sra/
http://trace.ddbj.nig.ac.jp/dta/index_e.html
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http://trace.ddbj.nig.ac.jp/biosample/index_e.html
http://www.ncbi.nlm.nih.gov/biosample/
http://trace.ddbj.nig.ac.jp/bioproject/index_e.html
http://www.ncbi.nlm.nih.gov/bioproject/


NEXT GENERATION READS - SRA
• Sequence Read Archive (SRA) makes biological sequence 

data available to the research community to enhance 
reproducibility and allow for new discoveries.
• The SRA stores raw sequencing data (e.g., WGS, RNA-Seq) 

and alignment information from high-throughput sequencing 
platforms.
• NCBI SRA Toolkit allows to remotely download SRA files.
•We will learn protocols to download SRA files in Chapter 4.

https://www.ncbi.nlm.nih.gov/sra/
https://trace.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=software


NEXT GENERATION READS - SRA
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CAPILLARY READS – TRACE ARCHIVES
Trace Archive serves as repository of sequencing data from 
capillary platforms e.g. Applied Biosystems ABI 3730 (= Sanger 
sequencing).

Mini-Report 3

https://www.ncbi.nlm.nih.gov/Traces/trace.cgi
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ANNOTATED SEQUENCES – GENBANK
More on this database 
in Mini-Report 3



ANNOTATED SEQUENCES – GENBANK
There are several ways to search and retrieve data from 
GenBank:
a. Search GenBank for sequence identifiers and annotations 

with Entrez Nucleotide. 
• Entrez is divided into three divisions: CoreNucleotide (the main 

collection), dbEST (Expressed Sequence Tags), and dbGSS (Genome Survey 
Sequences).

b. Search and align GenBank sequences to a query sequence 
using BLAST (Basic Local Alignment Search Tool). 

https://www.ncbi.nlm.nih.gov/nucleotide/
https://www.ncbi.nlm.nih.gov/nuccore/
https://www.ncbi.nlm.nih.gov/nucest/
https://www.ncbi.nlm.nih.gov/nucgss/
https://www.ncbi.nlm.nih.gov/blast


ANNOTATED SEQUENCES – GENBANK
There are several ways to search and retrieve data from 
GenBank:
c. Search, link, and download sequences programmatically 

using NCBI e-utilities or R packages (Mini-Report 3).
d. The ASN.1 and flatfile formats are available at NCBI's anonymous 

FTP server: ftp://ftp.ncbi.nlm.nih.gov/ncbi-asn1 and 
ftp://ftp.ncbi.nlm.nih.gov/genbank.

https://www.ncbi.nlm.nih.gov/books/NBK25501/
ftp://ftp.ncbi.nlm.nih.gov/ncbi-asn1
ftp://ftp.ncbi.nlm.nih.gov/genbank


ANNOTATED SEQUENCES – GENBANK
GenBank Flat File format

https://www.ncbi.nlm.nih.gov/genbank/samplerecord/
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SAMPLES – BIOSAMPLES
The BioSample database contains descriptions of biological 
source materials used in experimental assays.

https://www.ncbi.nlm.nih.gov/biosample/
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STUDIES – BIOPROJECT
• A BioProject is a collection of biological data related to a 

single initiative, originating from a single organization or 
from a consortium.
• A BioProject record provides users a single place to find links 

to the diverse data types generated for that project.

https://www.ncbi.nlm.nih.gov/bioproject/




ADDITIONAL USEFUL DATABASES – NCBI 
NCBI (via Entrez platform) allows accessing 39 databases



ASSEMBLY
• The new Assembly Archive at NCBI is a repository of fully 

and partially complete genomic assemblies that exists in 
association with sequence submissions in GenBank and trace 
submissions in the NCBI Trace Archive. 
• The repository provides users with the ability to access and 

evaluate the assemblies from which finished genomic 
nucleotide sequence has been derived.
•Many benefits accrue to users of this data, including for 

example the ability to determine that a spurious frame shift 
has occurred, or that a putative SNP is not well supported 
by adequate coverage.

https://www.ncbi.nlm.nih.gov/Traces/assembly/assmbrowser.cgi


ASSEMBLY



GENOME
• This resource organizes information on genomes including 

sequences, maps, chromosomes, assemblies, and 
annotations.
• You can download genomes directly using this ftp or browse 

by organisms.

ftp://ftp.ncbi.nlm.nih.gov/genomes/
https://www.ncbi.nlm.nih.gov/genome/browse/


GENOME



Exercises

1. Navigate to NCBI and get familiar with its structure and 
databases.

2. How many genomes are available for the Giant panda and 
how do they compare?

3. Search your favorite organism and determine what type of 
genomic data are available for it.



In class
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