Genome Database



Genome Databases

* The study of genes and proteins has become an
extremely 1mportant area in the modern day
biology and they are better known as genomics
and proteomics

* Genome databases store this information and
differently from gene databases the genome
databases contain both coding and non-coding
Inter-genic sequences.



Types of databases

* Many types of databases available for
researchers 1n the field of biology

a) Primary sequence databases - for storage of
raw experimental data

b) Secondary databases - contain information
on sequence patterns and motifs

c) Organism specific databases and other
databases like Saccharomyces genome
database,Mouse genome database,Human
genome database, European mutant mouse
pathology database



Organism-specific genomic databases

Organism

Database/resource

URL

Escherichia coli

EcoGene

EcoCyc (Encyclopedia of E. coli
genes and metabolism

http://bmb.med.miami.edu/EcoGene/EcoWeb

http://ecocyc.pangeasystems.com/ecocyc/ecocyc
html

Colibri http://genolist.pasteur.fr/Colibri
Bacillus subtilis SubtiList http://genolist.pasteur.fr/SubtilList
Saccharomyces Saccharomyces Genome Database | http://genome-www.stanford.edu/Saccharmyces
cerevisiae (SGD)

Plasmodium falciparum

PlasmoDB

http://PlasmoDB.org

Arabidopsis thaliana

MIPS Arabidopsis thaliana

http://mips.gsf.de/proj/thal/db

Database (MAtDB)
The Arabidopsis information http://www.arabidopsis.org
resource (TAIR)
Drosophila FlyBase http://flybase.bio.indiana.edu
melanogaster

Caenorhabditis elegans

A C. elegans DataBase (ACeDB)

http://www.acedb.org

Mouse

Mouse Genome Database (MGD)

http://www.informatics.jax.org

Human

OnLine Mendelian Inheritance in
Man (OMIM)

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




OMIM

Online Mendelian Inheritance in Man (OMIM)
information on all known mendelian disorders
linked to over 12,000 genes”

«““Started at 1960s by Dr. Victor A. McKusick as a
catalog of mendelian traits and disorders”
*Linked disease data

*Links disease phenotypes and causative genes
*Used by physicians and geneticists




INTRODUCTION

* Online Mendelian Inheritance in Man (OMIM)
1s a continuously updated catalogue of human
genes and genetic disorders.

* OMIM focuses primarily on 1inherited, or
heritable, genetic diseases.

* It i1s considered to be a phenotypic companion
to the human genome project.



* During search exclude common words like
genes or diseases

e Putting + in front of multiple words.
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OMIM Presentation
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Search Results
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OMIM database

Online Mendelian Inheritance in Man (OMIM) information on

all known mendelian disorders linked to over 12,000 genes™

“Started at 1960s by Dr. Victor A. McKusick as a catalog of
mendelian traits and disorders”

Linked disease data
Links disease phenotypes and causative genes

Used by physicians and geneticists
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OMIM is a comprehensive, authoritative compendium of human genes
aval : ored and edited at the

Johns Hopking University of Medicine, under the direction o




OMIM - basic search

e Each search results entry has *, +, # or % symbol

OMIM Entry Statistics:

Muenber of Entries in OMIM (Updated 12 September 2013} ©

Prefix Laxosomal XM linked Y lnked Mitochondrial Totals

o Cene description 13615 G54 48 35 14,362

+ Gene and phenotype, combined 112 4 (&) 2 118

£ Phenotype description, molecular basis known 1578 278 4 25 3,558

% Phenotype description of locus, molecular basis urknown 1,606 133 5 0 T8
Other, mainly phanotypes with suspected mendelizn basis 1,754 119 2 3] 1,875
Totals 20659 1,798 59 B5 21,98

e # entries are the most informative as molecular basis of phenotype — genotype
association is known is known

e Will do search on: Ankylosing spondylitis (AS)
e AS characterized by chronic inflammation of spine



OMIM-entries

Anikeylosing sponchylitis Search  Sort by: @ Relevance © Date updated

Advanced Search: OMIM, Clinical Synopses, OMIM Gene Map  Toggle: search terms highlighted
Search History: View, Clear

v Table of Contents - #10/300
#106300 | Entry ID - same as phenotype ID below 5 : E’lDL_ kD” i
ternal Links:
SPONDYLOARTHROPATHY, SUSCEPTIBILITY TO, 1; SPDA1 I ——
Links to other databases ————| : Animal Models
Alternative titles; symbols v Cellular Pathuyays
ANEYLOSING SPOMNDYLITIS, SUSCEFPTIRILITY TO .
MARIE-STRUMPELL SFONDYLITIS ASSOClatEd gene
BEECHTEREW SYNDROME
Phenotype ID Gene ID
Phenotype Gene Relationships \ !
Location Phenaotype Fhenotype Cene/Locus Cene/Locus
Mk number kIkA nurmber
6pdl.33 {Spondyloarthropathy, susceptbility to, 1} 106300 HLAE 142830

I Clinical Synopsis I detailed description of the phenotype divided into categories

TEXT

A number sign (#) is used with this entry because of evidence that susceptibility to ankylesing spendylitis can be
conferred by variation in the HLA-B27 allele (142830.0001) en chromesome 6p21.3

Description

CSriondvlmartherarathy (SrdAY fne ~f the cemmanact chiecnic rhatimatic diceaces incliides o anactriim of ralatad



OMIM Gene ID -entries

+142830

MAJOR HISTOCOMPATIBILITY COMPLEX, CLASS I, B; HLA-B |:> Full name of the gene

Alternative titles; symbols

HLA-B HISTOCOMPATIBILITY TYFE Link to other databases to

obtain DNA or protein sequences and

Other entities represented in this entry: any other i nformat iO n

ABACAVIR HYPERSENSITIVITY, SUSCEPTIBILITY TO, INCLUDED

SYMNOVITIS, CHROMIC, SUSCEFTIBILITY TO, INCLUDED
DRUG-INDUCED LIVER INJURY DUE TO FLUCLOXACILLIN, INCLUDED

HGNC Approved Gene Symbol: HLA-B

Cytogenetic location: 6p21.33 Genomic coordinates (GRCR3I7): 6:31,321, 648 - 31,324, 988 tvom noen

Gene Phenotype Relationships

Location PhenOtype Phenotype
kM number
Gp2l.33 {Ab acavir hypersensitivity, susceptbility to}
Drug-induced lver injury due to flucloxacilling
{Spondyloarthropathy, susceptibility to, 1} 10300
{Stewens-Johnszon syndrorne, susceptbility ta} alEhTS
{Syvrowitis, chronic, susceptibility to}
{Toxic epidermnal necrolysis, susceptbility to} AL
TEXT

For background information on the major histocompatibility complex [MHC) and human leukocyte antigens

Table of Contents - 4142830

External Links:

Cenome

DrA

Fratein

Cene Info

Clinical Resources
Wariation

Animal Models

Cellular Pathways

Centers for Mendelian Genomics

Other phenotypes
<o associated with
the gene




OMIM-Finding disease linked genes

e Read the report of given top gene linked phenotype
* Mapping — Linkage heterogeneity section

Mapping

i 2t ;al, (2009 conducted a gencrmewide scan followed by fine mapping analysis in a 4-generaticon Han Chinese
farmily with ankylosing sppondsslitis and obhtained a maxirmurm lod score of 4.02 ot DeS27E (theta = 0.0 on
chrormoesoime G, verifyving the HLA-BE locus,

Finnlcame Heferometacify

Teo identify rmajor loci controlling clindcal rmanidifestaticons of A5, Brown <t al. (2002) performed genormewide linkage
analysis on 128 affected sib-pair farmilies containing 454 affected indiwviduals, Heritalbilities of the traits studied wwrere
as follows: age at symptorm onset, 033 (= 0.005); disease actiwity assessed by the Bath Ankylosing Spondsslitis
Drisease Activity Index (BASTDATLD, 0049 (= 0.0001%; and functional irmpairrment assessed by the Bath Ankylosing
Spondylitis Functiconal Index (BASFI, 076 (= 0.0000001). INlo linka ge was observed betweasn the IWMIHOC and any of
the traits studied. Significant linkage (lod = 4.0) =vas observed betwesn a region on chrormosorme 18 and the
EasSlhal Acze at symptorn onset showed suggestive linkage to chrormosormne 1l (lod = 2.32). IWlaxirmuarm linka ge weith
the BASFI swvas seen at chrormososrme 2ag (lod = 2.9 see SFIAS, new)., Brown =t al. (20032 concluded that these

<lindical manifestations are largely determmined by a srmall number of genes not encoded within the WIFHC.

Irn a multistage studsy inwvolving 12,701 SNFPs and patients wwith autosimermuane diseases, including ankywlosing
sprondylitis,  the Welloormme Trust Case Control Consortivrm and the Suastrale-sAnglo-Saymerican Spondsslitis
Consortitarm (20057 identified significant association withh SHFPs in the ARTS1 gene (ERAFL; 06222 (combined
results, o= 1.2 2 100-28) to 2.4 10(-107) on chrormoasormne 5 15 Association was alsoe found wwith SIWIFPs in the TL2SE
sene (BOYELSY) on chrormosorme 13 1.3 in combined analssis, the strongest association was at r=s112090227 (odds
ratic, 1.3, 15 = 7.5 2 10O-2)). The associaticon rermained strong when only individuals who self-reported as not hawving

inflarmmatory bowel disease (see IBID1Y, 612261) were considered, and wwas still strongest at rs1 1209022 (3 = 6.9
10(-73).

* Go back to the original results
e Previously seen entry *607562 — [L23R




Introduction to TAIR

* The Arabidopsis Information Resource:

— www.arabidopsis.org

e (Curation at TAIR

— (@Gene structure annotations

— Gene / protein functional annotations

— Partner with the PMN: Metabolic pathway curation
* External resource integration at TAIR

— Data sets

— Biological materials
— Other databases



External resource integration at TAIR

» Data sets (viewable within TAIR)
— Arabidopsis EST sequences
— Other plant EST sequences (selected dicots and monocots)
— Arabidopsis and Brassica cDNAs
— non-coding RNAs
— Alternative gene predictions
— Transcript expression data
— Peptide expression data
— Epigenetic features
— Ecotype-specific polymorphisms
— Promoter elements
— Post-translational modifications
— Interaction partners
— Orthologs
— Publications

* Biological materials (provided by Arabidopsis Biological Resource
Center-ABRC)

— Seed stocks
— DNA resources
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the same URL if you don’t get
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do nat run scripts to collect
data from TAIR pages, contact
s instead for an fip file.

ASPEB Early Bird Registration
Deadline [April 30, 2010]

The Early Bird Registration
Deadline of this yvear's Plant
Biology Meeting in Montreal is
fast approaching! Register by
Frictay, May Tth.
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Accessing data and resources at TAIR

* Gather information about gene(s) of interest
* Locus page
* GBrowse
* NBrowse (interaction viewer)

* Synteny viewer
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