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PRESENT BIOLOGY RESEARCH

Data sources

e Genome sequencing projects: genome sequences.
* Functional genomics: expression data.

* Protemics: protein catalogs, expression patterns.

e Structural genomics: protein structures.

* Functional interactions between cellular components: regulation
networks.
* Physical interactions between proteins: Protein interaction networks.

* Accumulated experimental data: non structured information (or even
not in electronic format) in the form of publications.
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How much information is there?

Manuel J. Gdmez

Nucleotide records
* 0,102,634
Nucleotides
* 10,335,692,655
Protein sequences
* 1,183,833
3D structures
* 12,863
Expression data points
* >20,000,000
Human Unigene clusters
* 34,130
Maps and complete genomes
* 11,166

Different taxonomy nodes

* 162,025
dbSNP

* 1,463,178
Human Refgene records

* 14,133
Human contigs >500 kb (28,525 MB)

* 257
PubMed records

* 10,965,353
OMIM records
¢ 11,950

Ousdllette, 2000
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Environmental genome shotgun sequencing of
the Sargasso Sea.

Venter et al.
Science March 2004.

* 1.045 billion nucleotides
* 1.2 million new genes
* 782 new rhodopsin like photoreceptors

* 1800 genomic species
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CLASSIFICATION OF MOLECULAR BIOLOGY Dbs

classification scheme:

Based on the SOURCE of the CORE DATA, also referred to as DATABASE
CONTENT.

* Primary DBs: the content consists in experimentally obtained data.

e Secondary DBs: the content is the result of analyses of data in
Primary DBs.
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THE CONTENT OF PRIMARY DATABASES

Experimentally derived information:
* Nucleic acid sequences: complete genomes, cloned genome
fragments, cDNAs, ESTs, SNPs.

* Protein or Nucleic acid structures: atomic coordinates obtained by
RMN, X-Ray crystallography.

* Transcript or Protein expression data: obtained in micro-array
experiments or by proteomic approaches, respectively.

e Cellular processes, such as experimentally determined metabolic or
regulatory pathways.
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THE CONTENT OF SECONDARY DATABASES

Predictions or interpretations based on information contained in primary
databases.

Protein sequences, deduced from nucleotide sequences.
* Alignments of protein or nucleic acid sequences.

* Protein families, inferred by sequence similarity or by the presence of
common Motifs or Domains.

* Protein families, inferred by structural similarity.

* Reconstructed (predicted) cellular processes, such as metabolic
pathways.
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CLASSIFICATION OF MOLECULAR BIOLOGY Dbs

classification scheme:
Follows the well known layout to describe the
* Primary DBs: the content consists of SEQUENCES (primary
structure of nucleic acids or proteins).

e Secondary DBs: the content consists of PATTERNS (regions of
local regularity, for example, conserved motifs or domains).

e Structure DBs: the content consists of sets of ATOMIC
COORDINATES (three-dimensional packing of secondary structure
elements).

This scheme applies only to biological molecules (for example, a database
of results from micro-array expression experiments would not fit).
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DATABASE SEARCHES: AND ANNOTATIONS

In any Primary Db (but also in Secondary Dbs) the content information is
complemented with additional information, that is organized in what are
known as ANNOTATIONS.

Annotations can refer to:

e Authorship of the entry.

e Experimental conditions.

* Source of the biological material.

e Subcellular location.

* Molecular function or cellular process.

* Bibliographic references.

* Cross-references: entry attributes that make reference to related
entries in other databases.

Some annotations consist in information of Secondary type, in the sense
that they are predictions, and some of them have been transferred from
other databases.
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DATABASE SEARCHES: QUERY TYPES

TEXT QUERIES

These type of fixed-form queries are searches performed against the
ANNOTATIONS, which, almost by definition, consist of texts.

It is usual to allow the combination of words with Boolean operators (and, or,
) the use of wild cards (*), and also, to specify the search field, for
example:

ponB and ayala* [AUTH]

would result in a search with the word ponB, in any field, combined with a
search of the word ayala* in the author field.
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DATABASE SEARCHES: QUERY TYPES

QUERY BY CONTENT
This type of fixed-form query refers to searches performed against the
CONTENT or CORE DATA, which, almost by definition, consists in abstract
representations:

e Strings of characters that represent nucleotide or protein sequences.

* Tables of atomic coordinates that represent three dimensional objects

* Bitmap files that represent 2D gel images.
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DATABASE SEARCHES: QUERY TYPES

QUERY BY CONTENT

For example, in the case of a sequence database, we may be asking:

Because biological sequences change along time, or between individuals,
this type of search is not a matter of finding exact matches in strings of
characters. On the contrary, it must consider the principles of molecular
evolution.

A number of algorithms have been developed to cope with that task, and
BLAST is the most popular.
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DATABASE SEARCHES: QUERY TYPES

QUERY BY CONTENT
Other types of "query by content", that make use specific algorithms to pose

searches against the abstract representations in core data could be:

. IS the one used to search in image
databases (check http://www.gbic.almaden.ibm.com/ as a source of
iInformation on QBIC).

. Vectorial alignment search tool, structural comparisons (NCBI).

. structural comparisons (EBI).
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A POSSIBLE SELECTION OF ESSENTIAL MOLECULAR
BIOLOGY DBs

GENES AND GENOMES

* GenBank and EMBL-nucleotide. Nucleotide databases maintained by
the NCBI and the EMBL, respectively.

* NCBI Genomes. Complete genome sequences.

 Ensembl. Complete eukaryotic genomes, maintained by the Sanger
Center.

PROTEINS

* SwissProt and TrEMBL. Protein sequence databases, maintained by
the SIB and the EBI, in a server called ExXPASY.

* Prosite. Protein Motifs and families database, at ExPASY.

* Pfam. Protein Domains and families, defined by HMM profiles.

* InterPro. Protein Motifs, Domains and Families, which integrates
iInformation from several other databases.
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STRUCTURES

 PDB. Protein Data Bank, molecular structures database.
 SCOP. Hierarchical classification of proteins, based on structure
comparisons

METABOLIC PATHWAYS

e KEGG. Kyoto Encyclopedia of Genes and Genomes.

BIBLIOGRAPHY

e PubMed. Biomedical literature, at the NCBI.

ONTOLOGIES

* Gene Ontology Consortium. Ontology of Molecular Biology terms.
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MOLECULAR BIOLOGY Dbs: how many and where?

Most Molecular Biology Dbs are accessible through Internet. There are
resources where extensive compilations of Molecular Biology databases are

published.
For example:

* The Nucleic Acid Research journal publishes, every year, a Molecular
Biology Db catalog, which is maintained also in electronic form. The list
contained 339 databases in the year 2002. It contained 386 in 2003, and
548, in 2004.

 Deambulum Dabank Index is another database catalog, maintained by
Infobiogen, a french institution focused in compiling and distributing
Information about molecular biology and biomedicine.

* The Weizmann Institute (Israel) also maintains a list of databases,
organized by areas.
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TOO MANY DATABASES?

e Database diversity and specialization is unavoidable for operational
(most databases originate from specific research projects) and
sociological (everybody wants to make their own database) reasons.

* On the good side, the development of many specialized databases, may
facilitate the task of finding information since search spaces are smaller.

* On the other hand, given the huge amount of information that has been,
and is being generated by modern biological research, it is essential to
devise systems that integrate the information of many databases.

* In order to do so, it is necessary to use standardized data formats and
controlled vocabularies.
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ONTOLOGIES IN MOLECULAR BIOLOGY
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ONTOLOGIES IN MOLECULAR BIOLOGY

Controlled and structured vocabularies, constructed with TWO purposes:
proposing standard collections of terms, and, organizing the knowledge of a given
field around its language: the relations between the terms are supposed to reflect
the biological reality.

- Enzyme Commission Nomenclature.

EC 1. -. -.- Oxidoreductases.

EC 1.1.-.- Acting on the CH-OH group of donors.

EC 1.1.1.- With NAD(+) or NADP(+) as acceptor.
EC 1.1 2.- With a cytochrome as acceptor.

- MeSH (Medical Subject Headings) terms: NLM controlled vocabulary.
- Gene Ontology: developed and maintained by a consortium (GO

Consortium) of laboratories and institutions involved in molecular
biology database management.
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Gene Ontology

Biological terms have been groupd in three ontologies:
e Molecular functions
e Biological processes
e Cellular components
Within each ontology, the terms are related hierarchically.

The relation between and terms can be of two types:

e Part of
¢ |nstance of

Most molecular biology databases have joined this initiative, and have
iIncluded annotations following this standard.
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Search GO: |

(@Texmns  Gene Products

Top Docs Gene Ootolony GO Links GO Surnonans

[EG0:0003673 : Gene_Ontology (46199) &

[=] @ G0:0008150 : hiological process (30158) &
(0 GO:0007610 : behavior fzgtn
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Gene Ontology

Mycoplasma pneumoniae proteome.
Distribution of GO anotations.
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MOLECULAR BIOLOGY Dbs

TOPICS TO COME
* GenBank and EMBL nucleotide databases.
* ENTREZ
* EBI ans SIB databases
* SwissProt and TrEMBL.

* SRS: Systems that provide centralized access to multiple
databases using a common query form.

e EXxercises
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GenBank and the EMBL nucleotide databases were founded in 1986.

Contain ALL DNA sequences ever published .

Submissions are made by the laboratories or centers that obtain them.

Depositing sequences in GenBank / EMBL is a requisite of most journals
to accept manuscripts in which new sequences are reported.

In August 2003 they contained:

e 18,197.000 sequence files
e 22.617,000.000 nucleotides

Every two months a new complete version of the database is published.
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GenBank, EMBL AND DDBJ

GenBank and the EMBL nucleotide database, together with the DNA Data
Bank of Japan, are part of the International Nucleotide Sequence Database
Collaboration.

The three databases exchange
Information and update every
24 hours.

They contain the same type

of primary information. *Submissions *Submissions
*Updates *Updates

In addition, they store protein
amino acid sequence, which is
Information of secondary type

- .- *Submissions
(predictions). -Updates
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DATA RETRIEVAL FROM GenBank / EMBL / DDBJ

GenBank

TP ftp.ncbi.nin.gov
*WWW www.ncbi.nim.nih.gov

EMBL

TP http://www.ebi.ac.uk/FTP/
"WWW http://www.ebi.ac.uk/Databases/nucleotide.html

DDBJ

AAAYY http://www.ddbj.nig.ac.jp/Welcome-e.html
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GenBank / EMBL / DDBJ FTP ACCESS:

Manuel J. Gdmez

Organismal Divisions in GenBank

PRI
ROD
MAM
VRT
INV
PLN

Primate BCT
Rodent RNA
Mammalian VRL
Vertebrate PHG
Invertebrate SYN
Plant UNA

Funcional Divisions in GenBank

PAT
EST
STS
GSS
HTG

Patent

Expressed Sequence Tags
Seguence Tagged Sites
Genome Survey Sequences
High Throughput Genome

Bacterial
Structural
Viral

Phage
Synthetic
Unannotated
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Manuel J. Gdmez

Main page of the NCBI server

Mational Likrary of Medicine Mational Institutes of Health
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Tooks ® Linked to PubMed and fully searchable |
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Research at NCEI | Avccess itfrom any computer with an Internet conn
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National Center for Biotechnology Information
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Bioinformatics Lab, CAB, INTA-CSIC



MAIN DATABASES ACCESIBLE WITH ENTREZ

PubMed: Bibliographic references in Molecular Biology and Medicine.

. Composite database of DNA sequences from Genbank, EMBL and
DDBJ, plus other databases or projects such as RefSeq.
RefSeq contains nucleotide sequences from the Nucleotide database
that have been curated or re-annotated, by the NCBI.

Protein: Proteins sequences derived from translation of DNA sequences in
GenBank, EMBL y DDBJ, plus sequences from PIR, SWISSPROT and Protein
Data Bank (PDB).

: Complete genomes, chromosomes, contig maps, physical maps.
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MAIN DATABASES ACCESIBLE WITH ENTREZ

. locus centered database that integrates information from other
databases (replaces LocusLink).

Structure: (Molecular Modeling Database, MMDB) experimentally obtained
structures from Protein Data Bank (PDB).

: Names and taxonomy of organisms that have at least one
sequence at the NCBI databases.

OMIM: Online Mendelian Inheritance in Man, catalog of human mutations and
associated diseases.
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TEXT QUERIES

Fresies e Hizstory Clipdyoard

Word searches: RNA

Boolean operators : AND / OR / NOT : 16s AND RNA

Phrase searching: "16s RNA"

Field restriction: Protein [AUTH]
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QUERY BY CONTENT
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DISPLAY FORMATS
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GenBank FORMAT
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DISPLAY RESULTS: FASTA format

\.L'“
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DISPLAY RESULTS: GRAPHICS
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LINKS TO OTHER NCBI Dbs

S | X35 :
<3 NCBI h‘@%@?’?‘ “® SNucleotide

Search  Mucleotide _|| furEI EI Clearl

Lirnits Freview!|hdes Clipbiosnd Details

Display defanlt _|| Shews: 20 _|| Send to File - Get Subsequence leotlde

Taxorony il

_1: H93081. B.subtlis bofC, .. [gl:1941915)] ﬂI Clearl

LOCUS EZBOFCGZEN 2664 bp DM linsar BCT 15-APR- Clipboard Dietails
DEFINITION B.subtilis bofC, ovrfl, oskbH, and orfd genes.
ACCESEION H930a81
VERS TON H93081.1 ©I:194191F5
EEYWORDS bofC gene; osbH gene; ORFl; CORF4.
SOURCE Bacillus subtilis
OREGANISM EBacillus subtilis
Bacteria; Firmicutes; Bacdillales; Bacillaceas; Bacillus.
EEFERENCE 1 I Relpfed Sequences
AUTHORS Gomez M. and Cutting, .M. b Piatn
TITLE Bof encodes a putative forespore regulator of the Bacillus
subtilis sigma E checkpoint
JOURNAL Microbiology 143 (Pt 1), 157170 (1997) BT
MEDLINE 97177783
PUEMED Q025289
EEFERENCE 2 (kases 1 to 2664)
AUTHORS cutting, 8. M, i Bacillus.
TITLE Direct Submission
JOUBRNATL Submitted (14-NC57-19957 5.M. Cutting, Dept. of Microbiology, .
University of Pennsylvania School of Medicine, 346 Johnson f the Bacillus

Pavillon, 3610 Hamilton Walk, Philadelphia, P& 19104-6076, USA
JUUEM AL Microblology 143 (PT 1), 1af—LliU (ly49rf)

MEDLINE 97177 YE3
PUEBMED Q0252859
EEFEEENCE 2 (bases 1 to Z664)

AUTTHORES Cutting, .M.

TITLE Direct Bubmission

JOURNAL Submitted (14-NOV-1995) 2.M. Cutting, Dept. of Microbiology,
University of Pennsylvania S8chocl of Medicine, 346 Johnson
Potri] 1o 5 3111 ] iladelphia, P2 19

[ Pubied
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LIMITS

Presiensrrices: Elipkinard

Linited to:
Al Fields
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Modification Date Erom Ta
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RESULTS INDEX
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: ® To combine searchespfze # before search number, e.g, #2 AND 6
Entrez Mucleotde
Help Search Query Time Result
Subiit by Bankit #2 Search protease 12:54:14 13061
#1 Searchhiv 12:54.06 27549
Check sequence revision
hiztory

How to create WaW Clear History |
links to imcleotdes
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SEQUENCE FILES

FLAT FILE FORMATS

For sequence databases, the main formats are:

e FASTA
e GenBank

e EMBL and SwissProt
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FASTA format

_ Accession.version
> essential Gl / Locus Additional information

y e / / /

>gi | 1941915| enb| X93081. 1| BSBOFCGEN B. subtilis bof C gene

CTGCAGCGGECTGACAAT AGCAGGCCGACAACGGT TGAGGT GTCAACAGCTGATTTTGT GATGAAGGATAA
ACCGCATTTCTTTTTCCTTGAACGCTATAAGGATTCATAT GAGGAGGAGATTCTCCGTTTTGCAGAAGCG
ATCGGCACAAACCAGGAGACT CCCTGCACCGGECAAT GACGGT TTACAGGCCGEGAGGAT CGCCAGAGCAG
CACAGCAATCCCTTGCTTTTGGECATGCCTGT TAGCATTGAGCACACTGAAAAAATCGCTTTTTAATCTAA
CAGGATTACAATTCAGCAAGCTTGEGTATATACT CCATTGATACTTTAAGT AGECGGT GGAGAAAATGAA
TACAGTACATGCTAAAGGAAATGT TTTGAACAAAATCGGAATTCCTTCTCACATGGTTTGEGGT TATATT
GGCGTTGTCATCTTTATGGT TGGAGACGECCT CGAACAAGCCTGECTGICTCCTTTTCTCGTTGATCATG
GICTCAGTATGCAGCAATCCGCATCGT TATTTACCATGTACGECATTGCTGICACCATCTCAGCTTGECT
TTCAGGAACGT TTGTGGAAACT TGGGEGEECCGAGAAAAACGATGACTGTCGATTGCTTGCATTTATCCTC

>

CTGCAGCGGECTGACAAT AGCAGGECCGACAACGGT TGAGGT GTCAACACCTGAT TTTGT GATGAAGGATAA
ACCGCATTTCTTTTTCCTTGAACGCTATAAGGATTCATATGAGGAGCGAGAT TCTCCGT TTTGCAGAAGCG
ATCGGECACAAACCAGGAGACT CCCT GCACCGGECAAT GACGGT T TACAGGECCEEGAGGAT CGCCAGAGCAG
CACAGCAATCCCTTGCTTTTGGECATGCCTGT TAGCATTGAGCACACTGAAAAAATCGCTTTTTAATCTAA
CAGGATTACAATTCAGCAAGCT TGGGTATATACTCCATTGATACT TTAAGT AGCCGGET GGAGAAAATGAA
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GenBank Flat File (GBFF)

Header

Features

Sequence
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GBFF:

KEYWORDS
SOURCE
ORGANI SM

REFERENCE
AUTHORS
TI TLE

JOURNAL
IVEDLI NE
PUBMED
REFERENCE
AUTHORS
TI TLE
JOURNAL

Manuel J. Gdmez

HEADER

BSBOFCGEN 2664 bp DNA | i near BCT 15- APR- 1997
B.subtilis bofC, orfl, csbX, and orf4 genes.

X93081

X93081.1 :1941915

bof C gene; csbX gene; ORF1l; ORF4.

Bacillus subtilis

Bacillus subtilis

Bacteria; Firmcutes; Bacillales; Bacillaceae; Bacill us.

1

Gonez, M and Cutting, S. M

Bof C encodes a putative forespore reqgulator of the Bacill us
subtilis sigma K checkpoi nt

M crobi ol ogy 143 (Pt 1), 157-170 (1997)

97177783

9025289

2 (bases 1 to 2664)

Cutting, S. M

Di rect Subm ssion

Submtted (14-NOV-1995) S.M Cutting, Dept. of M crobiol ogy,
Uni versity of Pennsyl vania School of Medicine, 346 Johnson
Pavill on, 3610 Ham |t on Wal k, Phil adel phia, PA 19104-6076, USA
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GBFF: FEATURES

Location/Qualifiers
source 1..2664
/ organi sm="Bacillus subtilis"
[ strai n="PY79"
/1sol ate="168"
/[ db_xref="taxon: 1423"

/ germ i ne
gene 1..275

/ gene="orf 1"
CDS <1..275

/ gene="orf 1"

/ codon_start =3

/[transl| table=11

/ protein_id="CAA63619. 1"

/[db_xref="G3:1941916"

/ db_xr ef =" SPTREMBL: 005389"

/ transl at i on=" AAADNSRPTTVEVSTADFVNVKDKPHFFFLERYKDSYEEEI LRFA
EAI GTNQETPCTGNDGALQAGRI ARAAQQSLAFGVPVSI EHTEKI AF"

gene 346. . 1650

/ gene="csbX"
CDS 346. . 1650

/ gene="csbX"

/ note="sigma B transcri bed gene"
/ codon_start=1

Manuel J. Gdmez Bioinformatics Lab, CAB, INTA-CSIC



GBFF: SEQUENCE

BASE COUNT

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

L OCUS

Manuel J. Gdmez

670 a

ct gcagcggce
t gaaggat aa
ttctcegttt
gtttacaggc
ttagcattga
cttgggtata
gct aaaggaa
ggcgttgtca
gttgatcatg
gt caccat ct
at gact gt cg
cct cat at gt
ct gttt gcat
aaagccgt cg
t att ccagct
tttgtggcggy
caaaaacaag
aaccct aagg
tttgccatct
caaat at ggg

518 c

t gacaat agc
accgcatttc
t gcagaagcg
cgggaggat c
gcacact gaa
tactccattg
atgttttgaa
tctttatggt
gt ct cagt at
cagctt ggct
gattgcttgc
att at ccggc
actcttttct
gctggttttg
at gcagttcc
caggcggaat
at cagccgaa
t aggcat cgg
ttcttcctac
ggactctgtt

BSOTHERGENE

690 g

aggccgacaa
tttttccttg
at cggcacaa
gccagagcag
aaaat cgct t
at actttaag
caaaat cgga
t ggagacggc
gcagcaat cc
tt caggaacg
atttatcctc
tctcttgggce
cgt at gggt g
gtttatgttt
ggcctttgga
tcttgcctta
at ggaaagaa
cggagt ggt ¢
ttatttagca
ttttgtgaat

4356 bp

786 t

cggt t gaggt
aacgct at aa
accaggagac
cacagcaat c
tttaatctaa
t aggcggt gg
attccttctc
ct cgaacaag
gcat cgtt at
tttgtggaaa
ggt t cggecg
agct at gct ¢
t cat acagca
acgt gcggcc
gaaat caat a
ttttttaaca
ct gt cgaagg
aagacgatta
cgat acgggt

DNA

| I near

gt caacagct
ggat t cat at
t ccct gcacc
gcttgctttt
caggat t aca
agaaaat gaa
acatggtttg
gct gget gt c
ttaccatgta
cttgggggcc
cttttatcgg
tt agaggct t
cct ct caaaa
tt aacgt gct
cgctttggag
aagat aaat t
catttacgat
at gcgat agg
attcggtttc

Bioinformatics Lab, CAB, INTA-CSIC

gattttgtga
gaggaggaga
ggcaat gacg
ggcat gcct g
at t cagcaag
t acagt acat
gggt t at at t
tccttttctc
cggcat t gct
gagaaaaacg
ct gggcgat t
gggat at ccg
tattcttgga
cggtccgttc
cgctttactg
t act ccgat a
tatgtttgaa
acaatttgga

ggaat ggctg

BCT 15- APR- 1997



EMBL AND SwissProt FORMAT

The field name is specified by a TWO CHARACTER keyword, in the beginning
of each line, what makes easier to parse the file to extract specific information.

BSBOFCGEN standard; genomic DNA; PRO; 2664 BP.

XX
X93081;
XX
X93081.1
XX
15-APR-1997 (Rel. 51, Created)
15-APR-1997 (Rel. 51, Last updated, Version 12)
XX
B.subtilis bofC, orfl, csbX, and orf4d genes
XX
KW bofC gene; csbX gene; ORF1l; ORFA4.
XX

OS Bacillus subtilis
OC Bacteria; Firmicutes; Bacillales; Bacillaceae; Bacillus.
XX

Manuel J. Gdmez Bioinformatics Lab, CAB, INTA-CSIC



EMBL AND SwissProt FORMAT

RN

XX

XX

DR

DR
DR
DR
XX

Manuel J. Gdmez

[1]

MEDLINE; 97177783.
PUBMED; 9025289.
Gomez M., Cutting S.M.;

"BofC encodes a putative forespore regulator
of the Bacillus subtilis sigma K checkpoint";
Microbiology 143:157-170(1997) .

GOA; 005389.
GOA; 005390.
GOA; 005391.
GOA; 005392.

SWISS-PROT;
SWISS-PROT;
SWISS-PROT;
SWISS-PROT;

005389;
005390;

005391;
005392;

YRBE BACSU.
CSBX_ BACSU.
BOFC_BACSU.
RUVA BACSU.
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EMBL AND SwissProt FORMAT

BT
F'T
BT
BT
E'T
BT
F'T
BT
BT
BT
BT
E'T
E'T
F'T
BT

Manuel J. Gdmez

source

CDS

1..2664

/db xref="taxon:1423"
/germline

/mol type="genomic DNA"
/organism="Bacillus subtilis"
/strain="PY79"
/isolate="168"

<1..275

/codon start=3

/db xref="GOA:005389"

/db xref="SWISS-PROT:005389"
/transl table=11
/gene="orfl"

/protein id="CAA63619.1"

/translation="AAADNSRPTTVEVSTADFVMKDKPHFFFL
ERYKDSYEEETLRFAEFTAIGTNQETPCTGNDGLOAGRIARAA

QOSLAFGMPVSIEHTEKIAFE"
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EMBL AND SwissProt FORMAT

XX
SO

Manuel J. Gdmez

Sequence
ctgcagcggc
tgaaggataa
ttctcegttt
gtttacaggc
ttagcattga
cttgggtata
gctaaaggaa
ggcgttgtca

20604 BP;

tgacaatagc
accgcatttc
tgcagaagcg
cgggaggatc
gcacactgaa
tactccattg
atgttttgaa
tctttatggt

070 A;
aggccgacaa
tttttccttg
atcggcacaa
gccagagcag
aaaatcgctt
atactttaag
caaaatcgga

tggagacggc

518 C;
cggttgaggt
aacgctataa
accaggagac
cacagcaatc
tttaatctaa
taggcggtgg
attccttctc
ctcgaacaag

690 G;

7186

gtcaacagct
ggattcatat
tccectgcecacce
gcttgctttt
caggattaca
agaaaatgaa
acatggtttg
gctggctgtc

T;
gattttgtga
gaggaggaga
ggcaatgacg
ggcatgcctg
attcagcaag
tacagtacat
gggttatatt
tcecttttetce

Bioinformatics Lab, CAB, INTA-CSIC

0 other;

60
120
180
240
300
360
420
480



GenBank IDENTIFIERS

Locus: unique , 10 character-long string used only by GenBank, and not
maintained by EMBL. In the beginning, the strings had some type of meaning
(for example, they referred to the source organism). Maintained only for
historical reasons.

Accession: unique identifier in GenBank. It does not change when entries are
updated. Ideal for publications. It is maintained in EMBL, in the lines identified
with keyword AC. EMBL also adds its own identifier, that appears in lines
labeled as ID.

Nucleotide gi (gen identifier): unique identifier for each entry in GenBank,
different for each entry update. In EMBL,the gi corresponds to the Nucleic Acid
|dentifier, which appears in lines NI.

Accession.version: the format accession.version combines the concepts of
accession and gi. In EMBL, the corresponding identifier is at lines SV.

Manuel J. Gdmez Bioinformatics Lab, CAB, INTA-CSIC
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=
C

Search

the path to knowledge

abworators

European Molecular B

IN MOLECULAR BIOLOGY
15 Fabruarn 200

RESEARCH

warch: Fir
r Wodeling and

EMEL =

m.".lll.".#ll-_l -
E, 2

DO LGS

MOLECULAR BIOLOGY

European Bicinformatics Institute

an 2can Bioinformatics - Training and Education at the EBI
N
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Manuel J. Gdmez

Services

Dverview

Downloads

EBI FTP Server
Help Files

Database Repository
Software Repository

Submissions
—AEdb
—ArrayExpress via
MIAMExpress
—EMBL via WEBIN
—EMDep
T IMGT/HLA
—PDB-AutaDep
—UniProt via SPIN

WHATS 2can?

This logo is a linis ta
a relevant section in
the EGI's new
Liginformatics
educational website.
‘Ecar Bioinformatics'.

—Webin-Align

Toolbox @

— Similarity &
Homology
= Blast2 - ASD NEW
= Blast? - EVEC
= Blast? - NCBI
= Blast2 - Parasite
= Blast? - WU
= Blitz
= Fasta
# Fasta - ASD NEW
= Fasta - LGIC HEW
* Fasta -
Geno./Proteo.
= Fasta - SNP server
* Fasta - WGS senver
= MPsrch
* Scanps

— Prot. Function.
Analysis
® CluSTr
= FingerPRINTScan
* GeneQuiz
= nterProScan
* ppsearch
= Radar

—Proteomic Services
= UniProt DAS

— Sequence Analysis
= Align
® Clustal\W Updated
s CpG Plot/CpGreport
= Dna Block Aligner
Form
= GeneMark
= Genetic Code Viewer
* GeneWise
= Mutation Checker
¢ Pepstats/window/info
= Pratt
* PromotertVise

* Reverse Translator

Databases %

[~ Database Browsing
& Entry Retrieval
via...

* BioMart NEW

= ChEBI NEW

* EMBL-SVA

* Fetch Tools

= Integrd NEWY

= Query ArrayExpress
= SRS

+ SRS3D

= UniProt DAS NEW

« UniProt Search NEW
= WSDbfetch

—Literature Databases
= MEDLINE
= [N
= OLDMEDLINE
= Patent Abstracts
= Taxonomy

—Microarray
Databases
s ArrayExpress
+ MIAME

—MNucleotide
Databases
= ASD
« EMBL-Align
database
= EMBL-Bank
= EMBL CDS
* Ensembl
= Genomes Semnver
= Genome Reviews
NEWW
* Karyn's Genomes
MNEWW
= [MGT/HLA
= [MGT/LIGM
= [PD
= | GICdh NEW
= Mutations
» Parasites

= Reverse Translator
= SAPS
= Transeq

— Structural Analysis
= Biotech
= DALI
= DaliLite NEW
* EMsearch
= Maxsprout
* MSD Senvices
= MSDfold
= MSDpro
= MSDsite
= NMR
Representatives
= PQS
+ PQS-Quick
= Unpublished Ref.
Semver

— Tools Miscellaneous
* ApplLab
= BioLayout
= CAST
= EMBL Computational
Semvices
= Expression Profiler
= NEWT
= Protein Annot.
Assistant
* Protein Colourer
= QuickGO
= Readseq
* Web Senices
* Whatizit NEW

= XEMBL
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—Protein Databases
s CluSTr
= CSA NEW
= GO
= GOA
= HP|
= IntAct
s IntEnz
= InterPro
= [P
» | GICdb NEW
= PANDIT
= Reactome NEW
& UniProt
= UniProt/Swiss-Prot
s UniProtTrEMBL

—Proteomic Databases
= ChEBI
= [ntAct
® IntEnz
= [UPHAR
= PRIDE

~ Structure Databases
= DAL
= FSSP
= MSD
= MSDchem
= MSDlite
= MSDtarget
= RESID NEW




SwissProt AND TrEMBL

Swiss—Prot
Protein knowledgebase

TrEMBL
Computer-annotated supplement to Swiss—Prot

Developed first at the University of Geneva (Amos Bairoch,
1986), then at the Swiss Institute for Bioinformatics (SIB) and now
maintained by SIB and EBI.

Protein database, non redundant, manually curated, with high quality
annotations, and pioneer in recognizing the importance of collecting
cross-references (in 2005 it contained references to 60 databases).
Relatively low coverage (170.000 entries in 2005).

automatically annotated protein sequences, which are
generated by translating ORFs predicted at the EMBL nucleotide
database (1.600.000 entries in 2005).
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PIR: Protein Information Resource

PIR Is the first database on
Molecular Biology data ever
created. Based on the Atlas of -~ —— —— -

Protein Sequence and NS i BT RESEAREN i SIS TR
Structure of Margaret Daihoff P o

Ahout PIR Databases Search and Retrieval Dowsnload Support

UniProt

thewuniversal protein resource PIR News Flash
about Getting BtartedBearches/Toc Databases Support/Documentat id PIR featurs

004, Text Search Protein Databases:  |fi
Welcome to UniProt :

UniProt

Recently, and

have joined forces to create the
UniProt database. NIH is the
main funding source.

European Bioinforma stitute tute of Bioinformatics
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SwissProt AND TrEMBL

Proteomics tools

Search ExPASy

L st | (Go) (o)

Protein knowledgebase i UER sy o
A TiEMBL UniProt
Both SwissProt and SI.IJISS}I'O': Computer-annotated supplement to R O R

Swiss-Prot
TrEMBL are part of a -
server Ca”ed EXPAsy, The UniProt Knowledgebase consists of:

th at alSO hOStS Other + Swiss-Prot; a curated protein sequence database which strives to provide a high level of annotation (such as
the description of the function of a protein, its domains structure, post-translational modifications, variants,
d atabases and too |S ' etc.). a minimal level of redundancy and high level of integration with other databases [More details /

+« TrEMBL: a computer-annotated supplement of Swiss-Prot that contains all the translations of EMBL
nucleotide sequence entries not yet integrated in Swiss-Prot.

These databases are developed by the Swiss-Prot groups at SIB and at EBI.

UniProt Release 4.0 consists of:

Swiss-Prot Release 46.0 of 01-Feb-2005: 168297 entries > Swiss-Prol headlines

More statistics’ New major release is available (46.0) (Read
TrEMBL Release 29.0 of 01-Feb-2005: 1589670 entries  more...

More statistics’
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Example of SwissProt entry: NiceView format

NiceProt View of TrEMBL: —— —
SRM G 3 Prmte.r—me.ndl;-,f VIEW |

. [General] [Name and origin] [References] [Comments] [Cross-references] [Eeywords] [Features]
SW'SS P rO'[ I D [Sequence] [Tools]

General information ahout the entry

Enfry name QBRMG3

Primary accession munber QBRMG3

‘Secondary accession numbers Mone

Entered in TrEMEBL in Belease 21, June 2002
sequence was last modified in Belease 21, June 2002
Annotations were last modifiedin  Release 23, March 2003

Name and origin of the protein

Protein name Extended - spectium beta-lactamase TEM-101

SynonyIms Wone

Gene name None

From Escherichia coli [TazID: 562]

Encoded on Plasmid pBP311,

Taxzonomy a oteobacteria; Gammaproteobacteria; Enterobacteriales;
i Escherichia,

i
References

[1] SEQUENCE FROM NUCLEIC ACID.
sherwood agner I, Wiedemann B
"Ilolecu terization of a multiresistant Escherichia coli encoding TEM-101, a new extended—spectrum

Submitted (MAR-2002) to the EMBL/GenBank/T'DEI databases,
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NI

Cross-references

and links

Sequence

Link to FASTA format

Manuel J. Gdmez

Cross-references

ENMEL
InterPro

Pfam

FPROEITE
ProDom
Protolap
PRESAGE
ModBase
SWISE_2DPAGE
Eeywords
Plasmid.

Features
Mone

PTO0144; bn.:’m— :

Farnase; 1.

GenBank f DDBI] [ColingSequence

PEOO14s; BETA LACTAMARE a1

[Cromain structure / List of se

CERNMEE,

OERMGE.

QERMGS,

Getresion on 2D PAGE,

Sequence information

Length: 286 AA Yiolecularw

Da
10

I I
MEIQHFRVAL IPFFRAFCLE

70

|
EEEFFMMETE
130

I

150

140

I
CEAATTMSDN TAANTILLTTI

I I
PAAMATTLREE LLTGELLTLA

250

I
BEGITAATGED

260

GEPERIVVIY

ight: 31572

sequence]

a0

I
VFAHPETLVE
S0

I
RYDAGOEOLG
150

I
GFEPEELTAFL
210

I
SEQQLIDWME

270

40

I
AEDELGA
100

I

BRETHYSONDL

160

I
HNMEDHYVTRL

I
A2DEVAGPLLE

)
o

. sharing at least 1 dornain].

50

I
EVGYIELDLHN

110

I
VEYEPVTEEH
170

I
DEWEPELNEA
230

I
SATLPACWETA
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210

I

AR ILESFEPR
120

LTDGMTYVEE

IPNDERDTTM

240
I

Ty |1' ||-1|-|
L _"'J'.'ﬁ.l-_ T

CRCs4: BB6BD2BEGACIB24B [This is a checksumn on the

Q8RME3
inFa& “_:Tn




_ Version 6.1.3.11 | List of Public SRS servers | EBI
TR R

SRS

Sequence
Retrieval
System

Permanent Session
Start

Databanks

European
Bioinformatics ' Information

Institute

s WARHING: Temporary sessions last only 24 hours
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SEQUENCE RETRIEVAL SYSTEM

e Developed at different successive institutions.

e 1990 - Started by Thure Etzold, at the EMBL.
e 1997 - EBI (Cambridge), financed in part by EMBnet.
e 1998 - Lion Biosciences.

e |tis not a database. It is a data warehouse. SRS uses flat text file versions
of many databases: EMBL, Swiss-Prot, MEDLINE, etc., which are copied
and indexed, to allow the connection of related information from several

databases.

e There are many mirrors installed. The most popular is, probably, the one at
the EBI.

e SRS offers access to more than 700 databases.
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CONNECTIONS BETWEEN DATABASES

e |nformation from different databases is connected by means of cross-
references.

e Cross-references are entry attributes that make reference to entries in
other databases.

e Not all databases include cross-references.

— SwissProt and EMBL have fields called DR, which includes cross
references to most other databases.

— The same SwissProt and EMBL include a field called RX, which
Includes cross-references to Medline and PUBMed.
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EMBL PROSITE
\ / CONNECTIONS

BETWEEN
DATABASES
PDB <O SWISS-PROT @p PFAM
InterPro / \ BLOCKS
DIRECT LINKING BETWEEN A AND B DIRECT LINKING BETWEEN C AND D

A < B <) C

Indirect link betrween A and C

Links are established bidirectionally
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LIBRARY E=E8

NETWORK
g 7 VSIS

[ eMEtNEw B [ visible
[ GEnBank. B [ visible
[ swissPROT B [ visble
[ swisshEw B [ visible
[ rr B W visble

[ sPTREMEL B ¥ visible
[ REMTREMEL B [ visible
[ GENFEPT B [ visible
[0 swall m W visible

[ NRL3D B W visible

[ MGT B [ visible

[ s4GENESED M [ visible
[ MaGEMESED M [ visible
[ oGLve B W visible
o) SeaRclsted B [ visible

[0 FrOSITE B W visible
[ PROSITEDOC. M [ visible
[0 sLocks B 2 visible

[ oovo B 7 visibie

[ FrINTS B [ visible

[ Prams. B [ visible

[ Prame B [ visible

[ swissPram B [ visible
[ FramHm B[ visible
[ PraMsEED B [ visible
[ PrODOM B @ visible

[ axonomy B [ visible

Y 7 i e ""
PROSITEDOC Swisspran TR ik ...;-‘-'_'r' ' ml“ /

OMO p-(j“l‘ ‘::‘-'-.E;E; NRMEELP
PRO E;ITEfi!r > WA i %/‘I 'ﬁ.“:“ﬁrnq Fil
x«,\ / < ?*' bfy"“ E\ﬁ'E "Y TEREME

I T
dbSHP_FPopllsze \\ dbSHP_Population

D GEMETICCODE M [ visible

Manuel J. Gdmez

REMTREMBL MHAGEMESED

BLOCKS : *__ * GENPEPT

AAGEMNESEQD

WAL

(Wratas o= | FCELL | TFFACTOR
1] L_ -

LMISER

IR

i

WS
\‘TZEHML‘«F' GEM Eﬁf‘\\\‘

RHPANEL PATHWAY \‘\‘{\
MITSHP *\\‘\"‘ -

| Cvansies LCOMPOUND \‘ k- K
dbSMP_Contact ",
FASTR | FASTA| FagTy

dbSNP Method NN N
SN TFASTX| ' TRASTY| BLASTF Le BLASTHITS

dbSHP_IndUse dbSNP_Assay \ N

NFASTA | rpacTa SSEARCH

dbSHP_Publication dbSHP_SHF
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APPLICATIONS IN SRS

* |n addition to giving access to the information from many databases, SRS
IS also a platform executing bioinformatics applications. Among them:

— BLAST,several versions.
— FASTA, several versions.
— PrositeSearch, motif search

— ClustalW, multiple alignments
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H
Databanks

17ZkIK1PUAPR

Quick Text Search Search Tips

| v matching :
Searches Databanks: EMBL Nucleotides

“ Want to know more
about using SRS?

- go to the Help
Center where yvou'll
find all the searchable
online help you need.

mp Search )

News and Annoucements Search Tips

Important notes to all users.

+ 01.02.05 - UniProt/TrEMBL has new ID's. They where in the
Where is the old form: Q12345 and are now: Q12345_FECOLL
library page? + 20.12.04 - MEDLINE Release 2005 is now on-line.
- Click on the 'Library + 11.12.04 - EMBL Release 81 is now on-line.
Page’ tab on the menu + 18.10.04 - Links between EMBLRELEASE, EMBLNEW,
bar. EMBLTPA and TAXONOMY are now changed to go via Species
R _ and Organism fields rather than via NCBI_TaxID.
* Linking to SRS? + 12.10.04 - The default view for the EMBL nucleotide
- Please read this

document for

important information

regarding linking to our SRS is a product of Lion Bioscience AG
SRS server.

Public SRS servers List Search Search Tips
| worldwide
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SEARCHES: MAIN PAGE

First step: A
choose the Gt

& SRS{a[EMBLSER] |
database(s) Results Projecis Databanks
to search, at
the Library tab

e Etl Quick Search

showr all H collapse all =]

Query forms =] Literature, Bibligraphy and Reference Databases
. - - .
Libraries R ) | MEDLINE - MEDLINE (Updatesy | MEDLINE (Mahy
xtended TAXONOMY = GENETICCODE

@r’uuse Databanks =l Mucleotide sequence databases

B EMEL
L ol _ I W
EMEBL EMBL (Belease) Tdates EMBL (WGE)

- EMBL (TPA&) - EMBL (Contig) - REFSEQ e

- ENSEMBL MOUSE - ENSEMBLFLY ~ CLSEMBL

Applications FIEH

CIMGT/LIGM-LB _PATENT DNA

* hookmark this ink to return = Protein sequence databases
Query Forms to your project i ~SWALL (SPTR) _ Swiss—Prot SpTrEMBL  TrEMBL (Updates)
IPI RemTrEMBL _ PIR REFSEQP

* Bookmarkl et for:

H)A:k Sequence Search |

Fastds

IMGTHLA

Second Ste : e Protein Se PATENT PRT I BET USPO PRT = MHCBMN

p' o DHARNA Seq SWISECHANGE

load the ® Structures  Hucleotide related databases
[+l Protein function databases

form: standard B rotein structure databases

= Enzymes, reactions and metabolic pathway databases
Or advan Ced If you find problems or hawve [# Mutation and SHP databases
suggestions please madl the | Gene ontology resources
SRE administrator [ Mapping databases

Other databases
E 3B (AL INECE (R AlAg e S
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SEARCHES:

Third step:
enter the terms
and specify the
fields for the
query, at

the Query tab.

At thistab it is
possible also to
customize the
output.

Query
Fields

Operadores
and (&), or (]),
butnot (!)

STANDARD QUERY FORM

Tkt search EMEBL

Subnit Query

append wildcards
to words @

combing searches
T

s o BT

Murnp£r of entries to
giéplay per page

30 |
Extended|

Extended

query form

for displaying the results

Field Selection

Manuel J. Gdmez

Hesulis Projects Databanks

{iBut not) Subnit uuergl

refrieve enfries of type Entry

EMBLEegiimpleViewr —

Creade your own view

Select fields to display: ® tahls

Fy

Bioinformatics Lab, CAB, INTA-CSIC



RESULTS: HIT LIST

SRS Query

HITS

Different options
to View

Application
Launcher

_ selected only

Save
Yiew

EMBLSeqgSimpleView =

| EMBL: AFI03282

Launch
Blastl | |

prlicatiunsl

Databanks

1405-1 cy orme :
se subunit [ (COI) gene, ¢

To make new searches, without changing the database, go back to the tab Query.

To change database, go to the tab Library.

Manuel J. Gdmez
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RESULTS: COMPLETE ENTRY VIEW

: a{EMBISE
@ Library Du Restilis Pm'ecis Views Databanks

Reset

This entry is from: standard; DN&; O : 496 BP.

EMBL
Save
Link

] 14-MAR-Z003 | . ; ted, Version 2)
Launch

FWwld05.1 16

BlastN 1 | s ;1 -ia gene for m act . .
=) (AT
Printer Friendlgl : .

Manuel J. Gdmez Bioinformatics Lab, CAB, INTA-CSIC



APPLICATIONS

FJ.I.-II.J. S T J.II:III.

BLAST

CLUSTAL

CTHER
EMBOES
TEST

Manuel J. Gdmez

&
=

Results

1 "[patent prt— AllText: spider®]"” found 48 enfries

show all ! collapse all =

Edit Applications
Information Applications
Mucleic Applications

Tl Protein Applications
| Similarity Search Applications

SRE 702 feedback

Databanks

Application
Launcher

Bioinformatics Lab, CAB, INTA-CSIC



RESULTS

At the tab
Results you will
find a list of the
gueries and
processes that
you have been
running in the
current session.
It will be
possible to
retrieve again
the results, or to
combine them
with Boolean
operators.

My queries

Manuel J. Gdmez

Frojects

Databanks

Expresszion| :
i.E.

Perform operaton on selected
queries
N From Databank

Save
Delete

EMEBL

Link
M | O r EMBL

default view

PATENT PRT

Conbine

& (ANPT FATENT PRT

Turnberof entries to display per
5% EMBLRELEASE
page 30 =

Successful Queries

N Cuery Expression

| [embl-A11Text :pond* ]

-« — | |

155

343 [ embhl-A11Text inarc* ]

< |

[ patent _prt-A11Text:

-« ]|

[patent prt-allText:

- |

emblrelease-Al1Text
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PROJECTS

My queries

Manuel J. Gdmez

Projects Databanks

-
i

SRS project files This temporary project conlaing:

Save LUETEE
to df_'-S}'[tUp namme Fueiny

P

0% embl-AlTextpond*]

[
from desktop il : ; il
Q3 [patent pri-AlTextspider®]

[

[

embl—ANT ext:narc®)

5
Towse, | . Q2

patent_pri—AllTeztleech®]

|:‘|1

emblrelease—ALT ext: cito®]

SRE 702 feedback

At the tab Projects you will have the option of saving the queries
and processes that you have been running in the current
session, that be will listed as an index. The project will be saved
locally, as a compressed file.

At this tab you have also the option of opening a previously
saved project.
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VIEWS

European Bioinformatics Institute

CQuick Search  Library Page

Options .

View name:
PPRUEBA ]

Display results as
@ table

1 list

Tools Resulis

UNIPROT _reference
UNIFROT_comment
UNIPROT links
UNIPROT _features
UNIFROT _counter
UniParc

DBECrossRef

UNIPARC _counter
UniRef100

UniRef30

UniRefa0
UniProt/Swiss-Prot
SWISSPROT _reference
SWISSPROT _comment

Delete View: *Names only*

- |
|
|

W

|EMBL_counter

Databanks

Databanks to define a view for|Databanks to be linked to

Show fields from: ) All fields in databanks 2 Common fields only

'MEDLINE

OMIM
TAXOMNOMY
GEMNETICCODE
Patent Abstracts

T

MEDLINE {V
MEDLINE (Upd
MED2ZPUB

EMBL

EMBL_reference
EMEL_features

1imp Create New View

Delete View )

At the tab Views you have the option of creating new views for displaying the
results. First, give a name to the new view; second, choose the database(s)
from wich data will be displayed; third (next slide), choose the fields that you

want to have displayed; finally, save the new view.

Manuel J. Gdmez
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Eurcpean Bicinformatics Institute

Page Que Tools

Create Niew Datafields for your primary databanks

Options UNIPROT

ID EntryName AccNumber DateCreated
DateSegUpdate DateAnnUpdate Description GeneName
Synonym OrderedlLocus ORFnames Organism
Species Taxonomy Organelle NCBI TaxId
TaxCount Keywords ProteinID Seglength
MolWeight crc DBxref MedlinelID
swProtName Isoform M '

DBLink

Select the
datafields you want
displayed in your
view using the
checkboxes.

View name: PRUEBA

KO KOO &

Save view: _Save )

O
]

Fields of subentry Reference

O Authors O Title RefPosition [ RefGroup
[0 RefNumber [0 RefCommentCode RefComment O Journal
0 VolumeNo [0 FirstPage Year [0 Citation
[ SubmissionDate [0 Patent PatentDate [0 MedlinelD

Fields of subentry Comment
O CommentType O Comment

Fields of subentry Links
[l DbName [l DBxref

Fields of subentry Feature

O FtKey 0 FtlLength FtDescription
Fields of subentry Counter
[0 Countltem [0 CountN

nmp _Save Mew View )
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DATABANKS

ics Institute

Tools j Databanks

Display Options [ Databank Information

Databank Release No. of Entries Indexing Date Group Availability
MEDLINE virtual databank

OMIM ¢ 11-Feb-2005 rence oK
TAXONOMY 74669 11-Feb-2005 OK
GENETICCODE 01-Mar-2003 eference 0K
PATABS 30-0ct-2004 eferences QK

KG 11-Feb-2005

MEDLINEZ2005 14792864 20-Dec-2004 Literature, Bibliography and Reference Databases - subsections C
MEDLINENEW 451118 11-Feb-2005 Literature, Bibliography and Reference Databases - subsections

List databanks:

I by groups -~ |

MEDZ2PUB 14116195 12-Jan-2004 Literature, Bibliography and Reference Databases - subsections
EMBL virtual databank DNASeguence

EMBLCON 02-Feb-2005 DNASeguence

EMBLCONEXP 10327 30-Jan-2005 DNASequence

GENOMEREVIEWS 33 01-Feb-2005

IMGTHLA 22-1an-2005 DNASequence

IMGTLIGM 319 07-Feb-2005 DNASequence

LIVELISTS ) 08-Feb-2005 DNASeguence

PATENT_DNA 12-Dec-2004 DNASequence

REFSEQ DNASequence

EMBLRELEASE 7 7 11-Dec-2004 Nucleotide sequence databases - subsections
EMBLNEW 37961¢ 11-Feb-2005 Nucleotide sequence databases - subsections
EMBLTPA ; 11-Feb-2005 Nucleotide sequence databases - subsections

At the tab Databanks you will visualize the databases that are
currently indexed in SRS.
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FUNCTION PREDICTION PROTOCOL

Based on sequence similarity, structural analyses and information about interacting partners.

Protein
primary j T Orthologs / paralogs
sequence Primary Database similarity search | ysa
« SwissProt /' UniProt Family discovery or assignment
e nr/ SP+SPTrEMBL Functional residues
.. . . Phylogenetic profile
Protein interactions COG / KOG CEne reEiEs
characterization - PDB Function prediction?

Function prediction (cellular level)?

Secondary Database similarity search

Protein structure analyses * Prosite
« SCOP /CATH * Pfam Protein motifs
classification « SMART l[:)g:nni?m organization
. . . y assignment
 Functional sites mapped PRINTS Function prediction?
on structure  BLOCKS
* InterPro

Function prediction (molecular level)?

Protein structure prediction
« 1D features
3D structure / fold prediction

Known / Predicted structure
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This presentation contains material from:

Rodrigo Lopez, EBI
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