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» What does NCBI| do?

Hot Spots

Established in 1988 as a national resource for » Assembly Archive

molecular biology information, NCB | creates
public databases, conducts research in
computational biclogy, develops software
tools for analyzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and

disease. More...

New b GalP

HCBI's dbGaP Genome Wide Association Database

MCBI's dbGaP (database of Genotype and Phenotype)
provides data fronn Genome Wide Association [(GWA)
studies. The resource is intendad to help elucidate the
link between genes and disease. For each study, users
hawve access to detailed informiaton about the
phenotypic varables measured and pre-computed
associations between subjects" phenotypes and
genotypes. Click here to read the press release. To
read more about GW A projects, see MCBI's GW A

resource paqge

* Clusters of
orthologous groups

> Coffee Brealk,
Genes & Disease,
MNCEBIl Handbook
» Electronic PCR
» Entrez Home

» Entrez Tools

» Gene expression
omnibus (GEQ)

» Human genome
resources



Entrez is a search and retrieval system
that integrates NCBI databases

OMIM «l Full-text
Electronic
Journals
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'!:—9 N CBI National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

Fubhded Entrez BELAST I | Tl Eooks TaxBrowser Structure

Search

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 NCBI National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

FPubkded Entrez BLAST

Cab | I Eoolks TaxBrowser Structure

Search

OMIM is...

Online Mendelian Inheritance in Man
catalog of human genes and genetic disorders
edited by Dr. Victor McKusick, others at JHU
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What is an accession number?

An accession number is label that used to identify a sequence. It is a
string of letters and/or numbers that corresponds to a molecular
sequence.

Examples (all for retinol-binding protein, RBP4):

X02775 GenBank genomic DNA sequence
NT_ 030059 Genomic contig
Rs7079946 dbSNP (single nucleotide polymorphism) DNA

N91759.1 An expressed sequence tag (1 of 170)

NM_ 006744 RefSeq DNA sequence (from a transcript) RNA
NP_007635 RefSeq protein

AAC02945 GenBank protein

Q28369 SwissProt protein protein

1KT7 Protein Data Bank structure record
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Loz 1TSS EETE_HUMAN 199 aa PRI Ol-oocT—2000
DEFINITION PLASMA RETINCL-EINDING PROTEIN FEECURIOR [(PREFP) [(REP) .
ACCESSTON FPOzZ753
PID gl3z404g
WERS ION POZT753 FI:132z2404
DESOUTRCE swissprot: locus RETE_HUMAN, accession POZ753;
class: standard.
created: Jul 21, 1926.
sequence updated: Jul 21, 1986,
annotation updated: oot 1, Z2000.
xrefs: gi: 35896, gi: 35897, gi: 36lle, gi: Z29667Z, gi: 35900, gi:
5419892, ogi: F2085, gi: 88363, gi: 88364, gi: 230284, ogi: 4938297,
ogi: 493898
xrefs (non-—seguence databases) : SWISS-ZDPAGE FPOZT753, MIM 180250,
PFAM PFOOOE1l, PEOIITE P3IO0Z13
KEETWORDS Plasm=a; WVitasmin A; Retinol-binding; Transport; Liwver; Signal;
Lipocaling; Disease mubtation; Wision; 3D—structure.
SOUTRCE human .
DREAN IS Homwmo sapiens
Eukarvota; Meta=zoa)! Chordatas; Craniats; Vertebrata; Euteleostomi;
Martnaliasa; Eutheria; Primates; Catarrhini; Hominidas; Homwmo.
REFERENZE 1 [residuss 1 o 199)
ATTHORS Colantuoni,V., Romano,W., EBensi,S., Santoro,C., Costan=zo,F.,
Raugei, . and Cortese,R.
TITLE Cloning and sequencing of & full length cDMNA coding for human
retinol-kinding protein
JTOUTRNAT Mucleic Acids Res. 11 (22), 77e2-777e [1983)
MEDL INE 54059802
FEEMARE SEQUENCE FROM MN.A.
REFERENZE 2 [residuss 1 o 199)
<]
[=F [=B= | | Dacument: Dione =L =] o =
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Eukarvyotas; Metazoa; Chordatas; Craniata; Wertebratas; Maraonalis; :J
Eutheria; Lagomorphs; Leporidaese; Oryotolagus.

EEFERENTCE 1 [residues 1 to 201)
AUTHORS Sundelin,J., Laurent,EBE.C., Anundi,H., Tragardh,L., Larhsomoar,D.,

Ejorck,L ., Eriksson,U., Akerstrom,EB., Jones,A., HNewcomer, M.,
Feterson,P.A. and Rask,L.

TITLE Amino acid sequence homologies between rabbit, rat, and hwoman serum
retinol-kbhinding proteins

JOURNAT J. EBiol. cCchem. 260 (107, 647Z2-—-5480 (1985)

MEDLINE 895207643

EEFERENTCE 2 [residues 1 to 201)
ATTTHORS Le=e,3.¥., UThels,JT.L. and Soprano,D.R.
TITLE The lacrimsl gland synthesizes retinol-bhinding protein

JOURMNAT Exp. Eve Res. 55 (1), 1e2-171 (1992
MEDLINE 93011736

COMME N'T on May 31, 1997 this sequence wersion replaced gi: 72086,
For general comments see the entry for the human protein
[PIR:VAHU) .
FEATURES Location/Oualifiers
source 1..201

Sorganism="0Oryotolagus cuniculus"
Fdb_xref="taxon:35986"
Protein 1..201
fproduct="retinol-hinding protein precursor™
Region 1..1%8
fregion_ name="domain"™

frnote="signal sequence”

Region 192..201

Aregion_name="product"”

fnote="retinol-binding protein® _J
Eond bond(ZZ,178)

Ffhond _type="disulfide"
Region 33..19z2

Aregion name="domain®
fnote="lipocalin homology #lakbel LIP™

Eond bond (88, 192}
FAhond type="disulfide"
EBond bond (138 ,147)

fhond_type="disulfide"
ORIGIN
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121 dhwiidtdyd tfavgyscrl lnfdgtcocads ysfvifsrdph glppdvgkly rgrogeelcocls
131 rgvrliwvhng yvoddkswvrnl 1
£f

.
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[01: NP 006735 EBP4 gene product.. [g1:5803139]

»g1|58031359 | ref|NP_006735.1| REP4 gene product [Homo sapiens]
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European Molecular Biology Laboratory
European Bioinformatics Institute
(EMBL-EBI)

http://www.ebi.ac.uk/



EMBL-EBI ot T T . -

Advanced Search

Databases Tools Groups Training Industry About Us Siter Index

= Data Resources &Tools

EMBL-BANK GEnomes Gene Expression Literature Sequence Similarity & Analysis
LUIniProt Mucleotide Sequences Molecular Interactions Taxonomy Fattern & Motif Seanches
ArrayExpress Frotein Sequences Reactions & Pathways Ontologies Structure Analysis

Ensembl Macromolecular Structures Frotzin Families Text Mining

InterPro Small Molecules Enzymes Cownloads

PDB-EEBEI

European Bioinformatics Institute

* About the EBI * Latest News L3l
Jan 9, 2007
Research User Support Try the Search Box...
Traini EBI Mizsi The new EBl website lBunched in early December 2006 simplifies
e ssen access to the EBl's services. Less obvious is the massively enhanced
ndustry Support Feople functionality of our szarch methods. Try the search box at the top of this,
Group & Team Leaders Events at the EEBI and other EBl we b pages. It provides a fast and powe rful way of
EBIFu = How to Find us exploring allour databases.

Jan 9, 2007

UK PubMed Central launched

Mew anline resource to promote free access to ressarch and further
biomedical discovery ... more




EMBL-EBI o’ EB-gye w|lEnter Text H Reset () Advanced Search
- .y L2 (iEw] Al Databases nter fext Aers Go i e G

Databases Tools Groups Training Industry About Us Help Site Index &

® Ensembl Home

® Human Genome
" Mouse Genome

" Mosquitc Genome

" Trace repository

" Latest Annual Report

Human bl

L& 3 & B £ 7 0 ¥ WU

TTETEIO

Mouse A

EBI * Groups * Ensembl

Ensembl Genome Browser

Ensemblis a joint project between the EMEL-EEI and the Wellcome Trust Sanger
Institute that aims at developing a system that maintains automatic annotation of large
eukaryotic genomes. Access to all the software and data is free and without
constraints of any kind. The project is primarily funded by the Wellcome Trust. Itis a
comprehensive source of stable annotation with confirmed gene predictions that have

e/

Ensembl

been integrated from external data sources. Ensembl annctates known genes and

predicts new ones, with functional anr_]gtaticm from [nterPro, CMIM, SAGE and genes families.
Download Brows ing genomes PDFE

Browse A Genomea

Mammalian genomes

- _":
@ Homo sapiens

UPDATED! MCEBI 36 | Vega

-_ Fan troglodytes

FPanTro 1.0

Macaca mulatta
MMUL 0.1 | pre!

i fMus musculus

UPDATED! MNCEBI m35 | Veqga

' R attus norvegicus

RGSC 3.4

xfif‘ns.-,:'I

Other species

Gallus gallus
WASHLUC 1

l— Xenopus tropicalis

UPDATED! JGI 4.1

E Cianio reric

2w & | Vega | pre!

Fugu rubripes
FUGL 4.0

Tetraocdon nigroviridis

_"l'
TETRACDON 7
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Uniprot

http://www.ebi.uniprot.org



UniProt

the universal protein resource

Text Ssarch

Fower Search
Warshouse

Prediction Search

About UniProt

Getting Started Searches/Tools

Welcome to UniProt

InterPro Ssarch
ClusETr S=anch

Entry List S=arch

Data S=t Manager
BLAST

FAQ

Help Desk
D boadd

UniProt (Universal Protein Resource) is the world's most comprehensive catalog of
information on proteins. It is a central repository of protein sequence and function
created by joining the information contained in Swiss-Prot, TrEMBL, and PIR.

UniProt has three components, each optimized for different uses. The UniProt
Knowledgebase (UniProtKB) is the central access point for extensive curated
protein information, including function, classification, and cross-reference. The
UniProt Reference Clusters (UniRef) databases combine closely related sequences
into a single record to speed searches. The UniProt Archive (UniParc) is a
comprehensive repository, reflecting the history of all protein sequences.

The sequences and information in UniProt are accessible via text search, BLAST
similarity search, and FTP.

European Bicinformatics Swiss Institute of Georgetown
Institute Bicinformatics Lniversity

About UniProt Getting Started SearchesTools Databases Support/Documentation

HSME | HELP | SITE MAP

2005 UniPmot Consartium | Licenss & Diechimer TERMS OF USE

Text Search UniProt Knowled geb ase

Support/Documentation



Interpro

http://www.ebi.ac.uk/interpro



Taxonomic coverage o

Saccharomyces cerevisiae
Fungi

nclassified

2 Caenorhabditis elegans Archaea

Z MNematoda Bacteria

105 Metazoa vanobacteria

4 Fruit Fly wnechocystis PCC 6203
pie) Arthropoda Ice spp.

21 Chordata Arabidopsis thaliana
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Overlapping InterPro entries o

IPROOO239 Mumbers of overlapping proteins Average numbers of overlapping amino acids
Foverlap oo 0 L e 107 N7
¥ onarlan o4 T 6 < 102 RES
T ChaarTap” 93 7 = 101 MA
% OhErTapT 90 10 < @8 RES
IE:ampIe proteins o
ID?DEBI G protein-coupled receptor kinase 4 (EC 2.7.11.16) (G protein-coupled receptor Kinase GRK4)
e e e st~
——r . 0 1
v 0t Lt
L
297627 Beta-adrenergic receptor kinase 1 (EC 2.7.11.15) (Beta-ARK-1) (G- protein coupled receptor kinase 2)
o
e
- A L PLLLLL
o Y, . o o
AT T AT AT AT AT AT AT TETTTETTTETTTTTTTETTTETTTETTTETTTTTTTETTTETTTETTTTTTT




Swiss Institute of Bioinformatics
(SIB)

http://www.isb-sib.ch
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Institut Suisse de Bioinformatique
Schweizerisches Institut fur Bioanformatilk

The Institute Info Groups Pm]__u_:t:_l Teaching

--- News ---

Home

Finding People
——

Swiss Consortium to
Manage GISAID Database. In
amer to contrbute to the
wordwide efforts against the
spread of avian flu the Global
Initiative on Sharing Avian
Influenza Data (GISAID) has
entered into an agreement
with the Swiss Institute of
Bioinformatics to kad a
consortium that will develop a
databas== on influenza viuses

= FRead more.

The SIE E an academic not-for-profit foundation establehed on March 30, 1998 whose miesion & to
promote research, the development of databanks and computer technokgies, teaching and service
activities in the field of bioinformatics, in Switzeriand with international collaborations.

SErVErs:

partners:

* ExPASy protecmics server
* Swiss node of EMEnet

* Bicalps (Lake Geneva Biocluster)
* Friedrich Miescher Institute for

databases:

Biomedical Ressarch (FMI)

* Geneva Bioinformatics (GensBio)

* Ashbya Genome Database

Cancer Immunome Database

BioConductor Developer
Workshop, 4 -5 April 2007,
Switrerand.

Thie meeting i aimed at
active develbpers as wellas
pmspective develbpem=
interested in impoving
package writing skille and
contrizuting to the
BioConductor pmject.

The kcalomganizer i Darens
Goldstein ..

= Read more.

* Eukaryctic Promoter Database (EPD)
Germonline

* MyHits

* PROSITE

* Swiss-Prot and TrEMBL

* EWISS-2DPAGE

* SWISS-MODEL Repository

5.A

* Geneva University Hos pitals
(HUG)

® Ludwig Institute for Cancer
Research (LICR)

* Swiss Federal Institute of
Technology Lausanne (EFFL)

* Swiss Federal Institute of
Technolkgy Zirich (ETHZ)

* Swiss Institute for Experimental

software tools:

Cancer Resesarch (ISREC)
* University Hos pital Center of Vaud

* ESTScan * MSight
* GoCluster * SIBsim4

Protein Snapshot:
Polygalacturonase-2. It is

not an uncomman sight to

* ImageMaster / Melanie  ° SWISS-MODEL
" iMolTalk * swiss-PdbViewsr

(CHUW)
* University of Basel - Biozentrum
* University of Geneva

* University of Lausanne




Swiss Institute nf Bioinform atics Schweizorisches Institut Fr Bioinformatik
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= Caresrs

= Conferences
= Findling Peoplke
= Maps

= News

= Publications

PhD / PostDoc Position in Protein Structure Modelling

Description

The Frotein Structure Bioinformatics Group at the Biozentrum, University of Basel & Swiss Institute of
Bicinformatics s kooking for a highly-motivated PhD student or PostDoc in protein structure modeling
and prediction. Successful candidates will have a degres in computational biclogy, biophysics,
structural biology, or computational sciences. Good programming skills and mativation to adopt mocern
software enginesring principles using C++Fython are essential. A strong background in protein
structure modelling, prediction or ex perimental structure determination i highly desirable.

The research projpct wil focus on the development of avtomated computational methods for the
SWISE-MODEL expert system for comparative protein structure modeling. The project aims at the
cevelopment, validation and impkementation of novel computational approaches in all aspects  of
template-based protein structure modelling, including multiple template modeling, modeling of loop
regions, model refinement, and model quality assessment. Colaborations with experimental groups on
practical applications of comparative modelling in protein enginesring or structure based drug design
are encouraged.

For more information, please see:
Biozentrum Basel httpfemanw. biozentrum . unibas .chisc hwede!
SWISE-MODEL hitpr//swissmodelexpasy.org

Flease send your application ketter, OV and contacts of three references before 31. February 2007 to

Frof. Torsten Schwede

Swiss Institute of Bioinformatics
Biczentrum University of Basel
Klingelbergstrasse 5070
CH-4055 Basel/ Switzerland



UCSC Genome Browser
(GB)

http://genome.ucsc.edu
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Biology Workbench

http://workbench.sdsc.edu



I Al Nucleic Tools & Alignment Tools | Structure Tools (Alpha)

SelectAll | Deselect Al | Ndjinn | BATCH A_ddlﬂl Delete | Copy | View | Download | ViewRecords | View_Matrices | BL25EQ | BLZSEQX | BLASTP | TBLASTN
PSIBLAST | FASTA | TFASTA | TFASTX | TFASTY | SSEARCH | CLUSTALW | CLUSTALWPROF | ALIGN | LALIGN | LFASTA | ROBUST | SIM

AASTATS RPSBLAST | FINGERPRINTSCAN | PROSEARCH | PPSEARCH | PFSCAN | HMMPFAM | BLIMPS | PATTERNMATCHDE

PATTERNMATCH RANDSEQ | CHOFAS TMHMM | EXTCOEF




Protein Data Bank
(PDB)

http://www.pdb.org



Sequenced genomes ENSEMBL ~200

DNA sequences NCBI 30 000 000
PROTEIN sequences UniProtKB 4 134 341
PROTEIN structures PDB 42212



Praktické cviceni

Vyhledejte DNA i proteinovou sekvenci
lidského rhodopsinu

* NCBI Entrez http://www.ncbi.nlm.nih.gov/

Vyhledejte 3-D strukturu rhodopsinu s
organizmu nejblizsiho ¢lovéku

* http://pdbbeta.rcsb.org/pdb/
Srovnejte proteinové sekvence obou proteinu
* http://clustalw.genome.jp/



Rhodopsin

NT 005612 (contig, 35742636-35749341)

NC 000003 (chr03, 130730180-130736885, map
3921-g24)

NM 000539 (mRNA)
NP 000530 (protein RHO, RP4, OPN2)

PDB bovine RHO: 1F88 1GZM 1HZX 1JFP 1L9H 1U19
1LNG

23 mismatches in sequence alignment



