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Introduction

� More than storage
� Qualities of a good database

� Flexible retrieval
� Analysis software compatible
� Data cleaning features



The need for 
electronic access

� Quantity of data has grown
� Data concentrated in distant 

locales
� Field is quickly developing so we 

need to relate new information to 
existing data





Types of Data

� Nucleotide sequences
� Protein sequences
� Protein structure
� Functional
� Secondary source information



Public Nucleotide 
Sequence Sites

� EMBL    European Molecular Biology Laboratory 
nucleotide database from the European 
Bioinformatics Institute (EBI, Hinxton, UK) 
� http://www.ebi.ac.uk/embl/

� The Institute for Genomic Research (Rockville, MD)
http://www.tigr.org/tdb/



� DDBJ (Mishima, Japan) 
DNA Data Bank of Japan
� http://www.nig.ac.jp/home.html

NCBI, DDBJ, and EMBL provide separate points 
of data submission, yet exchange this 
information daily, making the same database 
(in different formats and information systems) 
available to the community at-large.



� SwissProt Integrated with other databases
� http://www.ebi.ac.uk/swissprot/

� TrEmbl Translation of nucleotide sequences into protein 
sequences
� http://www.expasy.org/sprot/sprot-top.html

Protein Sequence 
Databases



Protein 3D Structure 

� PDP Protein Databank
� http://nist.resb.org/pdb/

� BioMagResBank
� http://bimas/dcrt.nih.gov

� Structural Classification of Proteins
� http://scop.mrc-

lmb.cam.ac.uk.scop/



A good starting point …

� National Center for 
Biotechnology Information: 
http://www.ncbi.nlm.nih.gov



� PubMed – gateway to biomedical 
research literature

� Entrez – search engine
� BLAST – most important
� OMIM – Online Mendelian Inheritance in 

Man database
� Taxonomy – groups all data by 

taxonomic classification
� Structure – contains the 3D structure for 

all nucleic acids & proteins whose shape 
has been determined by X-ray or NMR



Basic Local Alignment Search 
Tool (BLAST) program

� Important software tool for 
searching sequence databases

� Can be used to search databases 
using nucleic acid or protein query 
sequences

� Allows dynamic search of the 
sequence databases to find similar 
sequences in different organisms



Accepted input types

� FASTA format
A sequence in FASTA format begins 
with a single-line description, followed by 
lines of sequence data. The description 
line is distinguished from the sequence 
data by a greater-than (">") symbol in the 
first column. 

� GenBank format
“DNA-centered” view of a sequence 
record.





BLAST Query Results of insulin 
protein from the Zebra fish



Blast It!!





Sequence detail



Annotate reference sequence
- Genic sequences  - Repetitive elements  - cpG islands

Identify evolutionarily related genomic sequences 

Align genomic sequences
- Global alignment program  - Local alignment program

Identify conserved sequences            
- Percent identity and length thresholds  

- Homologs - Orthologs - Paralogs

Visualize conserved sequences
- Moving average point plot (VISTA) 
- Gap-free segment plot (PipMaker)



VISTA Organization
SERVERS

2+ orthologous sequences
Pairwise or Multiple

http://www-gsd.lbl.gov/VISTA/

Genome Vista
1+ to compare to 

whole human or mouse

http://pipeline.lbl.gov /



Query responses



PipMaker VISTA

Input files DNA sequences  
Annotation of the base sequence

base sequence mask file
underlay files (for any sequence)
embedded hyperlink file

Output files Alignments in different formats (nucleotide level)
Ordered and oriented sequence relative to first sequence

The percent identity plot VISTA  plot
dot plot Conserved sequences
analysis of exons: splice junctions, 
predicted coding sequence

Length ~2mb, time limited 4 mb 

Implementation Web server and stand alone programs, 
finished and draft sequences

Underlying alignment local global
Features to be visualized Genes, exons, repeats, CNSs,

Order and orientation of aligned sequences
CpG islands Gaps in both sequences



Folding @ Home
http://folding.stanford.edu/

� A distributed computing PF project 
download & install client software

� 1-10 ns of simulation of protein and 
solvent

� Issues:
� Networking (HTTP and proxies)
� Security (corruption of data)
� Feedback (don’t waste cycles)





How can you help? You can help our 
project by downloading and running our 
client software. Our algorithms are 
designed such that for every computer 
that joins the project, we get a 
commensurate increase in simulation 
speed.



Summary

I. Programs for local and global alignments
PipMaker http://bio.cse.psu.edu/
Vista http://sichuan.lbl.gov/vista/index.html
Pattern Hunter http://www.bioinformaticssolutions.com/downloads/ph-academic/
ClustalW http://www.ebi.ac.uk/clustalw/
BLAST http://www.ncbi.nlm.nih.gov/BLAST/
LALIGN http://www.ch.embnet.org/software/LALIGN_form.html
SSEARCH http://www.biology.wustl.edu/gcg/ssearch.html
BLAT http://www.genome.ucsc.edu/cgi-bin/hgBlat?command=start
SSAHA http://bioinfo.sarang.net/wiki/SSAHA

II. Databases of Genomic Sequences
NCBI http://www.ncbi.nlm.nih.gov/
TIGR http://www.tigr.org/
Sanger http://www.sanger.ac.uk/
EnsEMBL http://www.ensembl.org/
TAIR http://www.arabidopsis.org/home.html
SGD http://genome-www.stanford.edu/Saccharomyces/
MGD http://www.informatics.jax.org/
Human Genome Browser http://www.genome.ucsc.edu/
NISC http://www.nisc.nih.gov/
Rat Genome Database http://www.rgd.mcw.edu/
FlyBase http://flybase.bio.indiana.edu/
Wormbase http://brie2.cshl.org:8081/
ExoFish http://www.genoscope.cns.fr/externe/tetraodon/



III. Resources for Annotated Genomic Sequences
Human Genome Browser http://www.genome.ucsc.edu/
EnsEMBL http://www.ensembl.org/
NCBI http://www.ncbi.nlm.nih.gov/
MGD http://www.informatics.jax.org/
FlyBase http://flybase.bio.indiana.edu/

Gene Annotation/Prediction Programs
GENSCAN http://genes.mit.edu/GENSCAN.html
GenomeScan
Sim4  http://pbil.univ-lyon1.fr/sim4.html
EST_Genome http://www.sanger.ac.uk/Software/Alfresco/download.shtml
FGENESHhttp://genomic.sanger.ac.uk/gf.html.
GrailEXP http://compbio.ornl.gov/grailexp/
TwinScan http://genes.cs.wustl.edu/query.html
Genie http://www.fruitfly.org/seq_tools/genie.html
SGP http://kiwi.ice.mpg.de/sgp-1/

IV. Databases for homology searches
NCBI http://www.ncbi.nlm.nih.gov/
TIGR http://www.tigr.org/
MGD http://www.informatics.jax.org/
EnsEMBL http://www.ensembl.org/
Human Genome Browser http://www.genome.ucsc.edu/
SGD http://genome-www.stanford.edu/Saccharomyces/



Conclusion

� Ultimately, the only way to 
familiarize yourself with these 
resources is to go to the various 
web sites and start exploring some 
of the links. 

� Good tutorials are available on 
line.
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