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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 Iin distant
ocales

~leld Is quickly developing so we
need to relate new information to
existing data




Growth of GenBank
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Types of Data

Nucleotide sequences

Protein sequences

Protein structure

~unctional

Secondary source information




Public Nucleotide
Sequence Sites

EMBL European Molecular Biology Laboratory
nucleotide database from the European
Bioinformatics Institute (EBI, Hinxton, UK)

¢

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




DDBJ (Mishima, Japan)
DNA Data Bank of Japan
L 4

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




Protein Sequence
Databases

SwissProt Integrated with other databases
L 4

TrEmbl Translation of nucleotide sequences into protein
sequences

¢




Protein 3D Structure

PDP Protein Databank
2

BioMagResBank
4

Structural Classification of Proteins
L 4




A good starting point ...

National Center for
Biotechnology Information:

F¥What does NCBI do?
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National Center for Biotechnology Information
Matonal Library of Medicine Mational Institutes of Health

BLAST CIMIM Books TaxBrowser Structure

Search | Muclectide % | for I |E|

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
seguences

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.




Protein Sequence Databases: Format

1bank format: v A format:

RLEY AL

most software tools accept
FASTA or GenBank formats




BLAST Query Results of insulin
protein fromthe Zebra fish

Your request has been successfully submutted and put mto the Blast Queue.

Putative conserved domains have been detected, click on the image below for detailed results.
1 210 L1 (1} an 100 i0s

)




Blast [t!!

et subsequence From: |

>gi[1 2053668|emb|CAC20100 1 [insulin[Danio
rerio]MAVWIQAGALLYLLVWSSYSTNPGTPQHLC GSHLY
Search |DALYLVCGPTGFFYNPKRDVEPLLGFLPPKSAQETEVA
DFAFKDHAELIRKRGIVEQGC CHKP CSIFELQNYCH

Tu:n:|

Choose databage [ nr

Do CD-Search ?‘

Wow: I:Ii' esetl quary I'irlllll '

[u"nr

swissprot

pat

yeast

ecoli

pdb

Drosophila genome
month




Distribution of 100 Blast Hits on the Querv Sequence

[Mouse-over to show defline and scores. Click to show alignments

Color Key for Alignnent Scores
A0=51)




Sequence detall

= o=

e 1 | 15555595 |zef |[HEF S5T71121_1] preproinsul in [Danio rerio]
gi |F2T72509 = Q72727 | INS EEAEE In=ul in precur=crc

gi |EF25703 | gb |AACEIESL. 1] preproinsul in [Danio rerio]
Length = 103

Jcare = 192 hit=s [392], Expect = Za-4d
Identitie= = 967105 [55%), Positiwe=s = I7/105 [59%)

Quersg: 1 MAUTII Q&AM THP TP QHL C S HLUD AL YLV C P T G FFYHPEREDVEPLL G &0
MAUTH (A2 THP TP QHL C-EHLUVDALYLUCEPT -FFYHPERDVEPLL =
Sbget: 1 MAUTIL Q AFALLVLLUUWS SUETHP TR QHL CSHLUD AL YLV C P T CFFYHPEREDVEPLLE &0

Query: &1 FLPFPESAQETEVADFAFEDHAEL IRERGIVEQCCHERCE IFELQNYCH 103
FLPPEEAQETEVADFAFEDHAEL IRERGIVEQCCHER CS IFEL QHYCH
Sbget: &1 FLPPESAQETEVADFAFEDHAEL IRERGIVEQCCHEPCS IFELQNYCH 103

P

! gl | L2258 E | =p |FPOL1212 | INS CRILQ INZUTLIN FEECURIOR
gi | 21270923 |pix | | IG5 1EE in=ul in precuar=soer - goldaen hamster
gi | 205260 | gb | AAA2TOS59 1] preproin=nl in

Length = 110

Jdcere = T5.5 bit=s [1l32), Expect = le-12
Identitia=s = 45/90 [(50%), Positiwves = 56590 [(62%), Gap=s = 15/90 [1l&5%)

Query: 27 QHLOEEHLVDALYLWCGPT FIYHPE--RDVEPLLGILPPESAQETEVADFPATEDHAEL L &4
QHL CFEHLU+ ALYLWCE FFY PE R VE P+ a3 E+ n + +
Sbjet: 28§ QHLCGIHLVEALYLVCGCERGFEYTPESREGTE DPQVAQ-LEL--GPEADDLQTL &0

Query: &5 RERGIVEQCCHEFCS IFELQNYCH 108
+ERGIT+HQCC Co+++L+HECH
Sbjet: §1 ALEVAQQERGIVDQCCTIICSLYQLEWYCH 110




UALIZATION DOLS FOR MLIGMNMENTS

Identify evolutionarily related genomic sequences
- Homologs - Orthologs - Paralogs

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

Align genomic sequences
- Global alignment program - Local alignment program

Identify conserved sequences
- Percent identity and length thresholds

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




VISTA Organization

SERVERS

2+ orthologous sequences Genome Vista
Pairwise or Multiple 1+ to compare to

whole human or mouse

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




Query responses

| Repeat Masker |

Exons file

= 12877 26557 5TThia ¢
+ 13078 282515 ]
12877 13526

159297 169273 SEEIUE'FICES in vlSTlﬁl
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181420 (160192) o 121495 {160267) = TBop at 73.7% axon
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PipMaker

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

A distributed computing PF project
download & install client software

1-10 ns of simulation of protein and
solvent

Issues:
o Networking (HTTP and proxies)

o Security (corruption of data)
o Feedback (don’t waste cycles)
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Participate
(Download)

Help!
Education
News
Stats
Science
Results

About

- Distributed
Folding@home Computing

Our goal: to understand protein folding,
protein aggregation, and related diseases

What are proteins and why do they "fold"? Proteins are
biology's worlchorses -- its "nanomachines.”" Before protemns can
carry out their biochemical fiunction, they remarkably assemble
themselves, or "fold " The process of protem folding, while critical
and fundamental to virtually all of biclogy, remams a mystery.
IMoreover, perhaps not surpnisingly, when protems do not fold
correctly (1.2, "mistold"), there can be senous effects, mcludimg many
well known diseases, such as Alzhemner's, IMad Cow (BSE), CID,
ALY, and Farlanson's disease.

What does Foldingi@Home do? Foldng@Home 15 a distributed
computing project which studies protein folding, mistoldmg,
aggregation, and related diseases. We use novel computational
methods and large scale distnbuted computing, to simulate timescales
thousands to milions of times longer than prewviously acherved. This
has allowed us to simulate folding for the first tune, and to now direct
our approach to examune folding related disease.

Resules from Feoldingi@Home
simulations of villin



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
Vista
Pattern Hunter
ClustalW
BLAST
LALIGN
SSEARCH
BLAT
SSAHA
I1. Databases of Genomic Sequences
NCBI
TIGR
Sanger
EnsEMBL
TAIR
SGD
MGD
Human Genome Browser
NISC
Rat Genome Database
FlyBase
Wormbase
ExoFish




[11. Resources for Annotated Genomic Sequences
Human Genome Browser
EnsEMBL
NCBI
MGD
FlyBase

GENSCAN
GenomeScan
Sim4

EST Genome
FGENESH
GrallEXP
TwinScan
Genie

SGP

V. Databases for homology searches

NCBI

TIGR

MGD

EnsEMBL

Human Genome Browser
SGD




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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