Bioinformatics — a definition ?

The design, construction an of software tools to generate,

store, annotatesaccessand@nalyse data and information relating

to Molecular Biology

OR

Biologists doing “stuff” with computers?

Here we consider the use of Bioinformatics tools rather than
their design and construction

Here we consider the access and analysis of data and
information items rather than their generation, storage or
annotation




Databases — Genes to Genomes



Primary DNA Sequence Databases

Original submission by experimentalists
Content controlled by the submitter
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http://www.ebi.ac.uk/embl/
http://www.ebi.ac.uk/embl/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ddbj.nig.ac.jp/
http://www.ddbj.nig.ac.jp/
http://www.insdc.org/
http://www.insdc.org/

Primary Protein Sequence Databases
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Protein knowledgebase

consists of two sections:

» Swiss-Prot, manually annotated, reviewed.

« TrEMBL, automatically annotated, not reviewed.



http://www.uniprot.org/
http://www.uniprot.org/
http://us.expasy.org/sprot/
http://us.expasy.org/sprot/
http://pir.georgetown.edu/
http://pir.georgetown.edu/
http://www.bioinfo.pte.hu/more/TrEMBL.htm
http://www.bioinfo.pte.hu/more/TrEMBL.htm

Derivative Databases

Built from primary data

Wm“ Cerpank ) RefSeq

non-redundant
Submission by experimentalists richly annotated

Controlled by the submitter DNA, RNA, protein
diverse taxa

akin to the primary akin to the review
research literature literature


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

Derivative Databases

Protein domains, motifs, families

Protein domains/families represented as alignments and HMMs

Derived primarily from UniprotKB and Genpept

Aligned protein domains and consensus sequences

Derived automatically from UniprotKB

ﬁ% Conserved “blocks” of protein domain alignments
Derived from a subset of UniprotKB

Manually curated models for several hundred protein domains

Derived from proteins from completely sequenced genomes


http://blocks.fhcrc.org/
http://blocks.fhcrc.org/
http://prodom.prabi.fr/prodom/current/html/home.php
http://prodom.prabi.fr/prodom/current/html/home.php
http://www.sanger.ac.uk/Software/Pfam/
http://www.sanger.ac.uk/Software/Pfam/
http://smart.embl-heidelberg.de/
http://smart.embl-heidelberg.de/

Derivative Databases

Protein domains, motifs, families

praSite

Both derived from UniprotKB/Swissprot

Patterns are for highly conserved short regions. Example:

R-P-C-x(11)-C-V-S

HMMs are for less conserved longer regions.

Often there will be pattern(s) and an HMM for one domain.

P26367
(PAX6_HUMAN)

P26367
(PAX6_HUMAN) -

(422 aa)

- (422 aa)

Protein motifs/domains represented as Patterns and/or HMMs

HMM matches

Pattern matches



http://us.expasy.org/prosite/
http://us.expasy.org/prosite/

Derivative Databases

Protein domains, motifs, families

PRINTS

Representations of domains by motif patterns (fingerPRINTS)

Derived from UniprotKB

Each FingerPrint is compose of a series of conserved regions (motifs)

A match with a FingerPrint is thus an order set of motif matches



http://bioinf.man.ac.uk/dbbrowser/PRINTS/
http://bioinf.man.ac.uk/dbbrowser/PRINTS/
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Database Access

InterPro

Interpro is a consortium of member databases

Interpro defines protein families, domains, regions, repeats
and sites according to matches against member databases

Interpro enables any subset of member databases to be
searched together



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

RESULTS YOUR EMAIL

interactive v |

APPLICATIONS TORUN @ Clearall @ Checkall

BlastProDom [¥] FPrintScan HUMPIR [ HMMPfam HMMSmart
HMMTigr ProfileScan HAMAP patternScan SuperFamily SignalPHMM
TMHMM HMMPanther ¥] Gene3D

Enter or Paste a PROTEIN Sequence in any format:

>sp|P26367 | PAX6 HUMAN Paired box protein Pax-6;
MQONSHSGVNQLGGVFVNGRPLPDSTRQKIVELAHSGARPCDISRILQVSNGCVSKILGRY
YETGSIRPRAIGGSKPRVATPEVVSKIAQYRRECPSIFAWEIRDRLLSEGVCTINDNIPSV
SSINRVLRNLASERQOMGADGMYDKLRMLNGQTGSWGTRPGWYPGTSVPGRPTQDGCQQRQ
EGGGENTINSISSNGEDSDEAQMRLOLRRRKLORNRTSFIQEQIEALEREFERTHYPDVFAR
ERLAAXIDLPEARIQVWFSNRRAXWRREERXLRNQRRQASNTPSHIPISSSFSTSVYQPIP
QPTTPVSSFTSGSMLGRTDTALTINTIYSALPPMPSFTMANNLPMQPPVPSQTSSYSCMLPT
SPSVNGRSYDTYTPPHMQTHMNSQPMGTSGTTSTGLISPGVSVEVQVPGSEPDMSQYWPR
LQ

Upload afile: | Browse. | | Submit Job | Reset |




[TasleView | |( BewOupu | | [ XMLOwps | [ Onginal Sequences | |((SUBMIT ANOTHERJOB |

SEQUENCE: PAX6 HUMAN CRC64: C33CDD2C1B13C397 LENGTH: 422 aa

InterPro Homeobox
IPR00135S8
Domain PFO0046 — Homeobox
tmerprel || | St00239 S— HOX
PS50071 = HOMEOBOX_2
InterPro Paired box protein, N-terminal
IPROD1522 -
Domain PROpQZ7 | R EDEEED PAIREDBOX
I,m |@m Progoyy | — PAX
SH00351 b=+ PAX
PS00034 = PAIRED_1
psS5ps7 | PAIRED_2
InterPro Homeodomain-like
IPROGY0OST
Domain coF4ssps Homeodomain-like
| 2
InterPro Winged helix repressor DNA-binding
IPRO11991 o i ol ik
Domain G3DSA1.10.10.10 | ~— no
.I' |@ | description
InterPro Homeodomain-related
IPR012287
Domain G3DSA1.10.10.50 — no
|m |$m descripticn
m:';;‘;o Homeobox, conserved site
Conserved_site PS00027 == IHOMEOBOX_1
fiererdl |2 s
noiPR unintegrated
unintegrated
PTHR194183 — ey ———— HOMEOBOX
PROTEIN
PTHR194{g:5F73 | TGS | DA DED
BOX
PROTEIN
PAX-6




Genome databases

NCBI Map Viewer
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http://genome.ucsc.edu/
http://genome.ucsc.edu/
http://www.ncbi.nlm.nih.gov/mapview/
http://www.ncbi.nlm.nih.gov/mapview/
http://www.ensembl.org/
http://www.ensembl.org/

Ensembl Species
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EnsemblPlants Species
Qg% Arabldopsls lyrata
A Gramene | Arabidopsis lyrata

Arabldopslis thallana
Gramene | Arabidopsis thaliana

Columbia

3 Brachypodlum distachyon

\S{éy’ Gramene | Brachypodium
distachyon (L.) Beauv

NASC €/

=M Oryza satlva
‘o 99 Gramene | Oryza sativa
Nipponbare (Japonica rice)

g Oryza satlva Indica group
- Gramene | Oryza indica 93-11
e ———
{Indica rice)

)| Populus trichocarpa
#| Gramene | Populus trichocarpa

Sorghum bicolor
Gramene | Sorghum bicolor
BTX623

Vitis vinifera

Gramene | Vitis vinifera PN40024


http://atensembl.arabidopsis.info/index.html
http://atensembl.arabidopsis.info/index.html
http://arabidopsis.info/
http://arabidopsis.info/

THE END




