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Platforms for Bioinformatics
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Platforms for Bioinformatics

Open source Micorsoft

INuXx Windows
peshis ASP.NET

ysal SOL Server
erl/Python/PHP C#




Public Database - 1

NCBI Sequence Data Model

Archival database (GenBank, GenPept)

VS

Computer algorithm generated database (Unigene)

VS

Manually curated database (RefSeq)




The NCBI Data Model

Genbank- A DNA centered database
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Identifier:

1. LOCUS (obsolete)
2. Accession (version)
3. Gl

 1: U43883. Human survival mo... Related Sequences, OMIM, Protein, PubMed, SNP, Taxonorry, UnisTS,
[g1:1314344] LinkQut

LOCTIS HESMMNEUER 1266 bp DNA linear PEI 16-MAY-1996

DEFIMITION Human survival motor neuron (3MN) gene, exons 7 and 8, and complete
cds .

ACCESSION 745883

WERS TON J45885.1 ©I:1314344

EEYWORDS spinal muscular atrophy gene.

SEGMENT g of 8

SOURCE human .

ORGANISM Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; EButeleostomi;
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo.

EEFEEENCE 1 f(bases 1 to 1Za66)

T TrIT T T T e L e Te e .. 4 T - T
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GenPept- A protein centered database

M 1: AAC50473. survival motor ne...[gi:1314346]  ELink, Nucleotide, OMIM, Related Sequences, PubMed, SNP, Taxon

LOCU3 ARACS0473 284 aga linear PRI 16-MAY-1908

DEFINITION
ACCEZSION
FID
WERSION
DB3CUECE

EEYWORDA
JOURCE
ORGANISM

EEFERENCE
AUTHORS

TITLE

JOURNAL
MEDLINE
FUEMED
EEFERENCE

survival motor neuron.
ARACH0473
gl314346

ARCH0475.1

locus
locus
locus
locus
locus
locus
locus
locus

human.

HS5MNEURL
HS5MNEURZ
HS5MNEUR3
HS5MNEUR4
HS5MNEURS
HSSMNEURA
HS5MNEURT
H55MNEURSA

Homo saplens

Eukaryota; Metazoa:;
Mammalia;

Eutheria;

31:1314346

accession
accession
accession
accession
accession
accession
accession
accession

1 (residues 1 to 204)

Burglen,L.,

Lefebvre, 3.,

Chordata:;
Frimates;

U43876.
U43877.
U43878.
U43879.
U43880.
U43881.
U43882.
U43883.

R Rl

Craniata;
Catarrhini;

Clermont, <.,

Cruaud,C., Munnich,z. and Melki,J.
dtructure and organization of the human survival motor neurone

{ SMN)

Gencomics 32

gene

BE435930
8838814
2 (residues 1 to 204)

(31,

478-482

(1998}

Vertebrata:;
Hominidae;

Euteleostomi;

Homo .

Burlet,P., Viocllet,L.,




FTP sites:

GenBank: ftp://ftp.ncbhi.nih.gov/genbank/

GenPept: ftp://ftp.ncifcrf.gov/pub/genpept/




Problems with Genbank and Genpept

e It does not distinguish the sequence categories.

e Lot of redundancy.
« Same gene could be deposited into the
database many times with different names

o Different version of the same gene could be
submitted many times with different accession
number.

» The features of genbank record could be chaotic.




Public Database - 1

NCBI Sequence Databases

Computer algorithm generated database (Unigene)




UniGene
a non-redundant set of gene-oriented clusters

GenBank GenBank
MRNAS genomic CDSs

== i




Unigene identifier

Hs for human
Mm for mouse
Rn for rat

Bt for cow

Dr for zebrafish
Dm for fruitfly
Aga for mosquito
XI for frog

At for cress

Hv for barley
Os for rice

Ta for wheats
Zm for maize

Examples:
Mm.213407

Hs.13303

At.138
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NCBI Sequence Databases

Curated database (RefSeq, Gene ...)




NCBI human genome i) ([ Shes | INPUTS

seguences sequences seguences

annotation pipeline : e

curate contigs of prepare genomic « Finish h
finished sequence sequences sequences Finished chromosome
specifications

¥ ' + Chromosome tiling paths
+ 5TS maps

align sequences

The refseq incorporate the —— BUILD
predicted transcript and

protein SequenCeS, | aisemtlle gencmil:ccntilulgs
eXper|menta”y |dent|f|ed prepare unannotated define arrangement of genomic contigs

genomic contig sequences along each chromosome

MRNA sequences, EST | —

produce gene models| |produce gene models
Sequences hased on mRNA = by ab initio

and EST alignments gene prediction

! '

consolidate gena models

'

identify known genes
name predicted genes

! ! ! ' - Cytogenetic
annotate | | annotate | | annotate annotate genes data
SMPs STSs clones mRENAsS and proteins * Other data

I SR SR vt

make reference sequences for prepare data for prepare data for
genomic contigs, model mRMNAS sequence based non-sequence based
and model proteins maps maps

' ' ' '

make BLAST make files load map data into
databases for FTP Map Viewer database

' ! t

| switch Map Viewer, BLAST, FTF, etc. to new data

RELEASE

Public Access New Build




Refseq Accession Numbers:

NT_123456 constructed genomic contigs
NM_123456 mRNAs

NP_123456 proteins

NC_123456 chromosomes

XM 123456 predicted mRNA

XP_123456 predicted protein




Refseg? Unigene? Genbank?

Genome sequence Refseq
available acc: NP_123456, et al

EST sequence Unigene
available acc: Hs.13303, et al

Genbank

acc: AP33493, et al
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Files that you can download from the NCBI
gene database

gene Info
gene2refseq
gene2qo




NCBI Search engine

Entrez

* boolean operators “AND” “OR” “NOT”
e entrez tags

e using limits

 MeSH terms

Batch Entrez

search by accession list




Other Sequence Databases:

Genomic DNA: Ensembl Genome annotation database
(http://www.ensembl.org, HTTP, FTP, MySOL interface)

Protein: Uniprot

(http://www.pir.uniprot.org/ )




KEGG database
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Public Database - 2

GO
Gene Ontology

Molecular Function

Biological Process
Cellular Component

http://www.geneontoloqy.org




Public Database - 2

Eubacteria
Eukaryotes
Animals
Echinoderms (sea urchins, starfish, sea cucumbers, etc)
¥Yertebrates (fish etc.)
Terrestrial Yertebrates
Frogs
Salamanders
Turtles
Dinosaurs
Modern Birds
Marnrmals
Teleost fish
Cnidaria {jellyfish, anemones, corals, etc.)
Annelida (segrmented worms)
Cephalopoda {octopods, squids, etc.)
Arthropoda
Insects
Cragonflies and Damselflies
Lice
True Bugs
Beetles
Wasps, Bees, and Ants
Flies
Butterflies and Maoths
Crickets, Katydids, and Srasshoppers
Arachnids
Spiders
Mites
Scorpions
Funugi
Green Plants
Ferns
Flowering Plants




Public Database - 2

—— Molecular Function 3674

Biological Process 8150

Cellular Component 5575




= Gene Ontology {Mouse Genes}
- Biological Process
+ behavior 12
= biological _process unknown
_ cell cammunication [191
72 cell adhesion 201
. picell adhesion inhibition
GO Example 1. P + cell-cell matrix adhesion [23]

1 flocculation

BiOlogical Process + heterophilic cell adhesion {2}

1 hamaophilic cell adhesion [211
¢ cell recognition
7+ cell-cell signaling [351
- signal transduction 77
T+ cell growth and maintenance 1154}
~1wdeath

+ developmental processes 941

“4 perception of external stimulus
+ physiological processes

+ viral life cycle

~1g(Cellular Component

+ Molecular Function




“"2nucleic acid hinding 77 {170}
“7= DNA binding [5RE}
T AT DNA binding
T DNA bending
"7+ OMA helicase 153}
“T+ DMA repair protein (2 {19}
“T+ DMNA replication factor (4 {1}
“11 OMA secondary structure binding
“71 DNA supercailing
GO Example 2 “74 P-element binding
“t1bent DNA hinding

“7+ chramatin binding 111

. T damaged DMA binding
MOIeCU Iar FunCtlon “+ double-stranded DMNA, binding
“11left-handed Z-DMNA hinding

“11 plasmid-associated protein

random cail DA binding
rihozormal DMNA (rDMNA) binding
satellite DMA binding
“71 single-stranded DMNA binding 13}
“T+ telamerase
“T transcription factor {435}

1 EMA polymerase | transcription factor

T+ RMA polymerase |l transcription factaor [12}
“T1RMA polymerase Il transcription factor
“T1 transcription activating factor

“T4 transcription elongation factor

“Ts transcrption termination factar
“T+ RNA binding {120}




Gene Ontology Annotation

Smn: survival motor neuron
Gene ID: 39844

(ene Ontology™:
Term Evidence Source Pub

nucleus DA MGD pm
mucleus TEA MGD pm
cytoplasm DA MGD pm
RINA binding IEA MGD pm
mBNA processing IEA MGD pm

nucleic acid binding MGD pm




Public Database - 4

Species Specific Databases

*Arabidopsis — TAIR

e Yeast — SGD

 Fly - FLYBASE

e Worm - WORMBASE
e Mouse - MGD




