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Databases and Literature

1. NCBI and Entrez

2. Genbank (nucleotide (DNA and RNA))

3. SwissProt and PIR (protein sequences)

4. PDB (protein structure)

5. GO (gene ontology, gene/protein function)

6. Ensembl

7. ExPASy (Expert Protein Analysis System)

8. BioMedical Literature (PubMed) 



1. NCBI  - Main Portal



PubMed is…

• National Library of Medicine's search service
• 16 million citations in MEDLINE
• links to participating online journals
• PubMed tutorial (via “Education” on side bar)

Adapted from J. Pevsner, 2005





Entrez

A robust and flexible database retrieval 
system that covers over 20 biological 
databases containing DNA and protein 
sequence data, genome mapping data, 
population sets, phylogenetic sets, 
environmental sample sets, gene expression 
data, the NCBI taxonomy, protein domain, 
protein structure, MEDLINE references via 
PubMed.



Entrez is a search and retrieval system 
that integrates NCBI databases

J. Pevsner, 2005



(http://www.ncbi.nlm.nih.gov/Entrez/) 

Entrez



BLAST is…

• Basic Local Alignment Search Tool
• NCBI's sequence similarity search tool
• supports analysis of DNA and protein databases
• 80,000 searches per day

J. Pevsner, 2005



OMIM is…

•Online Mendelian Inheritance in Man
•catalog of human genes and genetic disorders
•edited by Dr. Victor McKusick, others at JHU

J. Pevsner, 2005



Books is…

• searchable resource of on-line books

J. Pevsner, 2005



TaxBrowser is…

• browser for the major divisions of living organisms 
(archaea, bacteria, eukaryota, viruses)

• taxonomy information such as genetic codes
• molecular data on extinct organisms

J. Pevsner, 2005



Structure site includes…

• Molecular Modelling Database (MMDB)

• biopolymer structures obtained from 
the Protein Data Bank (PDB)

• Cn3D (a 3D-structure viewer)
• vector alignment search tool (VAST)

J. Pevsner, 2005



Gene Name

Gene Search



Narrow down choices using Limit





click



Click



HTML format of the gene



Fasta Format

Select 
Here



2. GenBank

• GenBank® is the NIH genetic sequence database, an 
annotated collection of all publicly available DNA 
sequences 

• Web: http://www.ncbi.nlm.nih.gov/Genbank/index.html
• Contain publicly available DNA sequences for more than 

165000 named organisms
• Accessible through NCBI’s retrieval system, Entrez
• BLAST provides sequence similarity searches of GenBank
• Complete releases are also available by FTP.



Data Sources of GenBank

• Sequence submission from authors
• Bulk submission of expressed sequence tag 

(EST), genome survey sequence from 
sequencing centers

• Sequences of issued patents from US Office 
of Patents and Trademarks (USPTO)

• EMBL Data Library in UK and DNA 
Databank of Japan (DDBJ)



Growth of GenBank

http://www.ncbi.nlm.nih.gov/Genbank/index.html



Description of Entry

• Each record has a unique identifier (accession number) (never change)
• Each sequence has a unique id: gi + unique number
• Version number. When a change is made to a sequence given in a 

GenBank record, a new gi number is issued to the sequence and the 
version is incremented. The older sequence remains available under 
the old “accession version” identifier and gi. 

• Description of sequence
• Scientific name
• Taxonomy of the source organism
• Bibliographic reference
• Regions of biological significance such as coding regions and their 

protein translations, transcription units, repeat regions, and sites of 
mutations.

(http://www.ncbi.nlm.nih.gov/collab/FT/index.html )



(http://www.ncbi.nlm.nih.gov/Entrez/) 

Entrez to GenBank

Click 
here



Type keyword: hiv-1

Accession num Length
Type

Version
Sequence id

Protein Sequence

Nucleotide Sequence



Search GenBank by Accession 
Number

Type: accession number



http://www.ncbi.nlm.nih.gov/BLAST/

BLAST Search GenBank and other DNA data

Click



Rank list of similar DNA



3. Protein Sequence Database: 
UniProt, SwissProt and PIR

• SwissProt:

http://www.expasy.org/sprot/

• PIR (Protein Information 

Resource)

• UniProt is a combination of 

SwissProt and PIR

Database search by fields

Free Text Search



Fields search by SRS Free Text Search

Blast Search



SwissProt Blast Search Results



PIR

Sequence Search Text Search



http://pir.georgetown.edu/



Click





4. Protein Data Bank

• Web address: 
http://www.rcsb.org/

• Central repository of 
protein and RNA 
structures

• Support search by id, 
author, or keyword



Search by ID (most common)



Sequence and Details



5. Gene and Protein Function 
Database: Gene Ontology (GO)

www.geneontology.org



Gene Function Hierarchy



6. Ensembl

Portal of  European Bioinformatics Institute

Web: www.ensembl.org

Particularly useful for genome / gene search (e.g.
human genome web browser) 



click



Type in the gene name



click





7. ExPASy

ExPASy = Expert Protein Analysis System

Web: http://www.expasy.ch/ 

Main portal of SwissProt

Provide links to many proteomics tools

Page 33



SwissProt

Tools



Example of how to access sequence data:
HIV-1 pol

There are many possible approaches. Begin at the main
page of NCBI, and type an Entrez query: hiv-1 pol

Page 34
J. Pevsner, 2005



J. Pevsner, 2005



Manageable three entries



Search all databases, un-manageable (170016)





NCBI’s important RefSeq project: 
best representative sequences

RefSeq (accessible via the main page of NCBI)
provides an expertly curated accession number that
corresponds to the most stable, agreed-upon “reference”
version of a sequence. 

RefSeq identifiers include the following formats:

Complete genome NC_######
Complete chromosome NC_######
Genomic contig NT_######
mRNA (DNA format) NM_###### e.g. NM_006744
Protein NP_###### e.g. NP_006735

Page 29-30J. Pevsner, 2005



PubMed is the NCBI gateway to MEDLINE.

MEDLINE contains bibliographic citations 
and author abstracts from over 4,600 journals 
published in the United States and in 70 foreign 
countries. 

It has >14 million records dating back to 1966.

Page 35

8. Literature Search



Page 35





Ultimate Literature Search
(my most favorite way)



Ten Topics
• 1. Introduction to Molecular Biology and Bioinformatics
• 2. Pairwise Sequence Alignment Using Dynamic Programming
• 3. Practical Sequence/Profile Alignment Using Fast Heuristic Methods 

(BLAST and PSI-BLAST)
• 4. Multiple Sequence Alignment
• 5. Gene Identification
• 6. Phylogenetic Analysis
• 7. Protein Structure Analysis and Prediction 
• 8. RNA Secondary Structure Prediction
• 9. Clustering and Classification of Gene Expression Data
• 10. Search and Mining of Biological Databases, Databanks, and 

Literature 


