Kapitel 4: Genom-Datenbanken

n Nukleotidsequenz-Datenbanken
— Ausgangsproblematik
— Beispieldatenbanken

n Kartierungs-Datenbanken
— Genomkarten
— Beispieldatenbanken

n Genexpressions-Datenbanken
— Ausgangsproblematik
— Beispieldatenbanken

— Projekt GeWare, Universitat Leipzig (E. Rahm et al.): Data warehouse design and implementation
to support gene expression analysis
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Nukleotidsequenz: Rohdaten

n Daten Uiber den Sequenzierprozess
— Gerdterohdaten (Spektren, Sequenzen)
— Benutzte Programme
— Labordaten (Maschinen, Personal, Datum, ...)

n NCBI Trace File Archive

n Viele Sequenzier-Center
— Sanger
— University of Washington
— Celera
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Sequenzdaten

n Technische Herkunft: Wer, wann, wie, Methode, ...
n Biologische Herkunft: Clone, Organismus, Linie, ...
n Literaturreferenzen

n Fehlerraten

n Sequenz als Kerninformation

n Informationen (Features) zu Sequenzteilen
— Location: Start -Ende, Genau -Ungenau

— Key: CDS (Coding Sequence(s)) , Repeat, RNA-Strukturen, homologe Sequenzen, Marker, Exon/
Intron Boundaries, Funktion, Motiv, Polymorphismus, ...

— Qualifier: Ergénzungen, z.B. kodiertes Protein, Regulationsmechanismen, ...
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Nukleotidsequenz-Datenbanken:
Beispiel-Datenbanken

n European Molecular Biology Laboratory (EMBL) am European Bioinformatics In-
stitute (EBI)

n Los Alamos National Laboratory seit 1979; GenBank am NCBI (National Center f
Biotech. Information)

n DNA Data Bank of Japan: 1986; DDBJ am NIG (National Inst. of Genetics)

n Zusammenschluss in der "International Nucleotide Sequence Database Collabora-
tion™ (seit 1988)

— Téglicher Datenaustausch
— Lokale Datenbank jeweils verantwortlich flr eingebrachte Sequenzen
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EMBL-Datenbank

n Erste (seit 1982) und derzeit groRte europaische DNA-Sequenzdatenbank (am Eu-
ropean Molecular Biology Laboratory in Hinxton, England)

n Datenquellen
— Lokale Forschergruppen

— Uberregionale Sequezierungs-
projekte

n \Verfugbarkeit (als viertel-
jahrlich  publizierte Re-
leases)

— Flatfile

— SRS (Sequence Retrieval Sys-
tem mit proprietdrem EBML-
Format)

— XML (BSML = Bioinformatic Sequence Markup Language)
— Oracle Dump Files

*http://www.ebi.ac.uk/embl/
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EMBL: Grol3e

total nuclectides (gigabases)

FEEELEFELS S EFESESETETESE
http://www3.ebi.ac.uk/Services/DBStats/ (Gigabase = 10° Basen)

n Release 76 (Sep. 2003)
n Stand Nov. 2003

— 46,389,602,205 Basen in
32,049,770 Records

— Uber 100 000 Spezies vertreten

Ghases
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EMBL: Spezies (Verteilung)

2% 1% 3%y

W Hormo sapiens mAL Other Oroanisms
ODrosophila melanogaster WA @mbidopsis thaliana

W Ciona intestinalis OOz a sativa japonica)
W Galus gallus OZea rmays

O M s rruss ulus
ECanio rerio
O Rattus norvagicus
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EMBL: Spezies (Beispiele)

f Genomes Pages - VIRUSES - Mozilla Bl (=] x|
File Edit View Go Bookmarks Tools Window Help
==

Q- -Q - @ @ [Zrogwesiacio Pgeromes=TESS ] .5 Search| @B -
Back Forward AR
hHome | 4Bookmarks

-Nuc\enmesequencesj [co ﬂ

SRS $&

About EBI Research

Downloads
Genomes Pa

Submissions

[elliiECEEINE VIRUSES

. No. Description Se(?\eggth Genome Proteins
n

- Bacteria
1 AKV murine leUkemia virus 8,374 101898 |SRS FastA

- Eukaryota

 Grganelie 2 Abelson murine leukemia virus 5,804 J02009 |SRS FastA

- Fliege 3 Abelson murine leukemia virus 5804 | AFD33812 SRS FastA

- Plasmid 4a Abutilon mosaic virus stbgenome DNA A 2,629 X15983 SRS FastA

« Viroid 4b Abutilon mosaic virus subgenome DNA B 2585 X15984 [SRS FastA

oV 5 Acornitum latent virus 8,657 | ABD51848 |SRS Fastd

- Link

inks 6 Acute bee paralysis virus 9491|  AF150679 |SRS FastA

- Proteomes
7 Adeno-associated virus 1 4,718 |  AF0B497 SRS FastA

- Fastad Server

I 8 Adeno-associated virus 2 4,679 |  AF043303 SRS FastA
9 Adeno-associated virus 2 4,675 J01801 |SRS FastA
10 Adeno-associated virus 3 4,726 U48704 SRS FastA
1 Adeno-associated virus 3B 4722 |  AF028705 SRS FastA
12 Adeno-associated virus 4 4,767 UBaren (SRS FastA
13 Adeno-associated virus 6 4,683 |  AF028704 SRS FastA
14 Aedes albopictus densovirus 4176 X74845 [ SRS FastA
15a  |African cassava mosaic virus DNA 1 2,779 J02057 |SRS FastA
15b | African cassava mosaic virus DNA 2 2,724 J02050 | SRS FastA
16a | African cassava mosaic virus-[Cameroon] component A 2777|  AF112357 |SRS FastA

frican cassava mosaic virlis-[Cameraon] companert B 6 F11 R

16h
% £ 2 E9 od | Done ‘
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EMBL: Beispieleintrag (Entry-Model)

Giobal identifier—_

ID  HSIGHAF  standard; RNA; HUM; 1089 BP-
i i XX
Accession id—— 1% 300231
. . XX
Local identifier & —»|n1 g1ss041
: XX
version DT 17-DEC-1994 (Rel. 42, Last updated, Version 6)
D%cnptlon. free\‘ DE Human Ig gama3 heavy chain disease OMM protein mRNA.
XX
Keyword: free T4 |KW C-region; gama heavy chain disease protein;
XX
OC Eukaryota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria; Primates;
Taxonomy: ctrl ! ™
RN [1]
RP  1-1089
References: —¥|rx  MEDLINE; 82247835.
redundant DR GDB; 119339; IGHG3.
X-Ref: free — " [R ooB: Go0-119-330.
/V (-:é The protein isolated from patient OW is a gamma heavy chain
- FH
Comment: free M s 2. oo
s S
FT 567112"
Feature: partly ctrl XX
SQ  Sequence 1089 BP; 240 A; 358 C; 271 G; 176 T; 44 other;
noe/> CCTGGACCTC CTGTGCAAGA ACATGAMCA NCTGTGGTTC TTCCTTCTCC TGGTGGCAGC 60
Sequel TCCCAGATGG GTCCTGTCCC AGGTGCACCT GCAGGAGTOG GGOCCAGGAC TGGGGAAGCC 120
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EMBL: UML-Modell (Ausschnitt)

SIDis the current, version {in
oombination with id) the future
sequence identifier. For a

Eniryinfa

id : string
=nirylnfe [ versian - long

0.1 |status : EntryStatusCV
revisions | CollfRevisiank
secondarykds : Coll{string}

Seqlnfo
dleseription : string
keywords © Colfstring}
comments : Coll{string}
dbXrefs : Col{DbXref:

ve topics

SwissProt entries can inherit information from a
sirtual farrily eniry. Constructed sequences may

inherit infarmation from their components.

Al derived values ars computed
from BioSeq.sequence.

In SwissProt, comments!
can h

Fifs=q

iransilion period they will be bioSeq | 1
used in parallel -
BioSeq
— - id - siring
The derivation rule for BioSeq.sequence depends on whether verson Jlong
BioSeq is a PhysicalSeq or VirualS=q: 21D : siring
! : =iri
- PhysicalSeq: iarin ang
BioSeq.sequence = PhysicalSeq.sequence il - boglan
- VirtualSeq:
BioSeq.zequencs is computed from Virtnal Seq location
Fy b
- BicSeq length is derived from BicSeq.sequence.
BioSeq fevirual
{complets}
VituslSeq PhysicalSeq NSDESeq
Ioeation : Location | | sequencs : string meleole : MolaculsCy

Class

1

- Generalization
Ispedalization

Mote

—/

ksum : siring

 molWeight : long
I checksum : string

CDS translations (P IDSeq) are handled like a separale
sequence database. PIDSeq is alsa a subclass of BioSeq,
but has no assodations to Entrylnfo and Seqinfo, since at
the moment these sequences anly live as sub-entries an
EMBL enfries (NSDESeq). This may change when EMBL
and TREMEL are integrated.

They are currently implemented as PhysizalSeq, but could
equally well be handled as Virtual S=q.

Sequence Info. This package defines class BioSeq, which represents biological sequences, and class Seginfo, which describes
general informarion abour these sequences. The administrative data associated with database entries are defined in Entryinfo
The biological classes of sequence NSDEBESeq. which is for nuclectide sequences. and PID Seq. which is for protein sequences,

are subclasses of BioSeq. VirtwalSeg and PhysicalSeq are storage classes of sequence, that is, virtual or literal.
MEN
1

&

(C) Prof. R. Miiller, Prof. E. Rahm

4-10




EMBL:
Archi-
tektur

Ref
server

EMBL
server

Taxo
server

’—‘ Reference info I

_ Fy

| —

| Sequence info |

Location info |

| — I+
| Feature info |

—— h 4

Taxonomy info |

[ Package

- Dependency
] Database

The database partitioning. The database is divided into five
main packages: Sequence Info, all general information about
sequences; Feature Info, detailed sequence annotation;
Reference Info, bibliographic references; Taxonomy Info. the
taxonomy of the organisms from which the sequences were
obtained; Location Info, representing locations on sequences.
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EMBL: E-Service-Architektur

Client host Server host

IDL
Skeleton

ORB

XEMBL

Java Client

Perl Client

ORB

Skeleton

Skeleton

Skeleton

Object ject

Ref Sérver EMBL]Server Taxo Server

‘ Persistence |

y

‘ Oracle Driver |
et S ————
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EMBL: Sequence Retrieval System

Qierts  (WWVSarver] | Auoreted Ardlysis| | DetaMeners)|

Wrappers Ci Jaa | CORBA [Pthon) | Ped

Mne |Doteteris] applicatiord | e Loscers] [Miner actpterd
_ sscoe

e (8 N O] 9@
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n NCBI-Datenbank

n Derzeit (Nov. 2003) Uber
20 * 10° Basen

n Modell in ASN.1

n Zugriff Gber "Entrez"
— Ahnlich SRS bei EBML
— Keine Joins

— "Neighbours" — "Related
Documents"

— Click-And-Browse

GenBank

Huiraz is the text-based search and retrieval system used at ICBI for the
major databases, mcluding Pubhled, MNucleotide and Protem Sequences,
Protemn Structures, Complete Genomes, Tazonomy, and others.

oMM

Genoms
GEO

PutiMed
HNuzieslide Tawonomy

SNP

nE Eruciure
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GenBank: Beispieleintrag

LOZTrs AEQNIIZS0 1908255 bp D& circular CON Z27-FEEB-2Z0032
DEFIHNITION Pyrococcus furiosus DSH 3638, complsts genoms .
ACCESSTON AEQM XIS

TEESION AEQQ2I50. 1 GL : 18980202
EEYWORDE .
SOTMRCE Prroacacons furdiasns DSH 2635
ORGANISH EPyrococcus furiosws NSCL 36380
archasa ; Evryarch bt ; Therm d; Thermococcales

Thermococcaceas | Pyrococons.

<< < << delated for brevity >»

REFERENCE 4 C(bases 1 to 190FZ5E)
AUTHORS Peiss R.E.
TITLE Diyect Submission
TOUENAL Svubmitted (1Z-FEE-Z00Z) Human Genetics, Tndversity of Utah, =0
South 2030 East, Salt Lake City. UT 84112, USA
FEATURES Location/Uualifiers
SO o 1. 1908256
Forgand sm="FPyrococons fuoriosypes DSH 3838
sstrain="DSH ISF5"
#db_xref="tawxomn: 186497~
CORTIG Joinu AE01 0L 1. . 14559 AED01DI27F . 1:61. 85665 AE010125.1:21. .11327,
AEQ1ODLES &l. 8716 AE010131 .1:61 . 11112,
AEQ1 QLD &l . 11554 AEDI1O0134 . 1:51. .323717,
AEQN1OLES . .62dd ARFEO01ID137.1:61. 11952,
ABEMIOLSE .1 10551 AEQI0140.1 61 . 14515,

sz <z delated for brevity >>

--11338 AEDID0E90.1:51. 11204 ,
--13064 AEDIOESS 1 :61 . 9294
L AD02D AE0I0Z9S .1 61, 11091,
- .2120

ABEDIOZEE . 1-61. .

AGENIOZ29] 1-61. .

AEQLIOZS4 . 1:-E1. .

AEDIDZST 1:61. .
rr

Fljure 2 & GenEank CON entry for a complete bactenal genome The nomation owsard the sorom of he recom dascibss how o
gensrabs the complebs genoms Tom 1he plecss,
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Weitere Nukleotid-Datenbanken

n UniGene, dbEST, RZPD, ...

n Vielzahl von Datenbanken fir spezifische Aspekte
— Organismen (Hefe, Fliege, Maus, HIV, ...)
— Ribosomen, Immunsystem
— Motifs: Transskriptionsfaktoren, Promotoren, ...

n Terminologie-Datenbanken
— GeneOntology (> 7000 Begriffe: Funktion, Prozess, Zelllokation)
— NCBI TaxonomyDatabase (119000 Organismen)
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Kartierungs-Datenbanken

n Motivation

n The Genome Database (GDB)
n eGenome

n LocusLink

n dbSNP
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Motivation

n Bestimmung der Gen-Loci: Welches Gen liegt an welcher Position (in welchen Mo-
difikationen) auf welchem Chromosom?

n Medizinische Relevanz: Numerische und strukturelle Chromosomen-Abberatio-
nen, Lokalisation von medizinisch relevanten Punktmutationen

- ﬂ .“‘ Loa g N 0=
=|l- _ - = - - HH - -
= = :- - :_ - _ﬂ
" ™ = | == - - -]
1 2 3 4 2 & I g 2 1a 11 12 i3
28 =] 1z e 1z 1& =] =] E 1 17 16 ]
i e ;[I
“ Il = S R I e S “ i
d A 40 a0 4 T A
4 15 1. 17 18 19 28 21 22 4 ¥
& =] T T 2 1@ & 3 7 &

(C) Prof. R. Miiller, Prof. E. Rahm 4-18




Gen-Loci

n Gen-Locus: Ein "Ort" auf
einem Chromosom

bp CHR ORE & Telomer
o MpET.EI
Hp22.32

n Enthalt z.B. ¥p22 31

HpEz.2

— Gene oder Genfragmente kpz2.12 p — der kurze Arm

32000000 — HpE1.3
HpE1.1

— DNA-Marker (Eindeutige ot

Hp11.23

Gen-identifizierende Sequen- pt1 21
zen mit durchschnittlicher sacononn - a2 Centromere

Hai3.1

L&nge von 300-500 Basen- ¥a12.3
paare) a2

¥qE1.32

Q5000000 —

— Polymorphe Strukturen (Un- ¥z

HqZz.3

terschiedliche Allele vorhan- Xazs g — der lange Arm

Hard
den) ¥qzE

AzZ2000000 —
Ha26.1

W23
Mq27 2

160000000 | Hazd Telomel’

DKl
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OMG Standard fur Genome Maps

aossRferences

ox [ ]

NMapGhject

Point

Marker

onVep
IntervalPosition PointPosition RangePosition LinearVap Bin OytogeneticHement
leftEnd frame\orkBement leftAankingCh
i ti i i i mexQordinete
rightEnd position rightHankingChj mi irete
OrderedPosition | VaguePosition | oetSealarRange()

rank
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Genome Database: GDB

Jahrelang Standarddatenbank fur Kartierungs-Daten des Humane Genome Projects

>

n Anzahl Objekte
— 14.000 Gene mit Position
— 150.000 DNA-Marker

n Verfahren der Integration
— Submission-based
— ldee der "Community Curation"
— Chromosome Editors

>

Implementierung

— OPM, Sybase

— OPM-Datenschema mit ca. 75 Klassen

— Sybase-Implementierung mit ca. 140 Tabellen

(C) Prof. R. Miller, Prof. E. Rahm 4-21 » h ,«& e



GDB: Interface

Browsing Options
Customized Search Forms
» Genetic Diseases by Chromosome

o Markers and Genes within a Fegion
o Mfaps within a Region » Lists of Genes by Chromosome

o Genes by Mame or Symbol -:;;2 iEgEE i LE
5 [10 |1 1213 12 1e
Sequence-Based Search Forms — —r—
17 [18 |19 [m0 ot [22 |2 [x
e GDB e-PCE
e GDB e-PCR Database Lookay = Lists of Genes by Symbol Name
ABI|ICIDIE [E|G[H|L
Generic Search Forms :EEEFFLLE
sefLfmlufolee[r
. . = 1= 1= =
Amplimers (PCR. Primer pairs
e s[rufewlx[r[z
o Maps [ — |- e | 2 v o | v s -——
» Clones Display Resuls Az7 1206 =] 5|
o Journal Articles Nomes:
o Other GDB classes T e
GDE Prototype Page | Loy | Pate location | Plate Row position |Plate Columm position| Location Type) —
I [ =
h \' | Fnd | ]
Example Searches Cyiogenetic Localization:
Chromosome Left Marker || Right Marker | d
Sending request to www.gdb.org, .. Hlﬂ Hlﬂ Hlﬂ ‘ ﬂl
All Localizations:
Chromosome || Left Marker || Right Marker
, I —
Nucleic Acid Sequence Links:
7 Heloted Sepenty:
Marker
‘Document: Done (0.852 secs)
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.
GDB: MapViewer
Masler Map: STS
Total STSs Chromosome: 3360 [8 not localized)
Region Displayed: 13 1M-148M bp Download/ View Seguence/Tvidence
S§TSs Labeled: 20 Total 5TSs in Region: 718
. § o o o Fo
UniG #12l Genes seq =13 STS Bl oarcer Kbp SV polvmorph
1 T+ ~ -
= 8 -DXS1192 132940 o@0 Qo Y
133228 g
4 K an ; Tows Cione O TR o
3 o B
= i armwa e o Sl anncn bl
| ol n 1w 1ot TOCEms T v wqme D NaM st s b, b & 10
| i e |mnmrmionogme - anomm P ome e o=
1 - 1 (3 PEFLY 2ok T B preh b 13
E 1373 i TGS G LOCTEIE - o csmms P Neill s o SEEEN ek ek S proici
— EN 101G A0S SEDSAP - wo -wums NaMhus sl s by sk |
- 1 5 * ok e 1 713272 caasseoe ek (X oms freskopiots cuaposcat, Cl
Lo ; ARG (SR 1S05E MR oo 1 Xt 2 cellire degred e )
L IS (R - PE Mgty siemlen 1 BB €122 1 LATR e, €l V] e 230
| EE I s i
1 i i woa v 18 IBCEOAA BESTRIETT
e [ Ry e
] VS Locimas
- T bl lgdTd cmvbels degsmeon-rdated protm (A
= rE Mgt L 1esas
= £OEL e st
s "M ke ke
= 1 e i s, e e e |
T Tedl SRAN Nl mornabers
L e e
: -
H 7074 146854 Q@ =
147189 @ (] =
_____ GDB:618098 147279 @ -
- DXS7153 147534 Q@ @ o
- SI07Y 1477930 0 =
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GDB: Bewertung

n Sehr technisch orientiert

n Modell dahnlich zu OMG-Standard (OPM)
n Komplizierte Search-Forms kaum benutzt
n Community Curation kaum benutzt

Relativ langsam

>

m‘\\ m‘v:’?j
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eGenome

n Kartierungsdatenbank

n Z.Z. mehr als 135.000 DNA-Marker (NOv. prissretseetme

range of genomic landmarks, including transcripts,

2 003 markers, polymorphisms, large-insert clones,
and DNA sequences. The goal of eGenome
is to eliminate boundaries between genom\cﬁ
datasets and provide the most =

. R relevant data to users in i g
useful form. We hope you
n Technische Realisierung

Comments and

— Abpspeicherung der Daten in CompDB, einer Orac- [

please e-mail us at

le-Datenbank s

genome:.chop.edu

— Export als Flatfiles verfugbar
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ADVANCED SEARCH INFO  DATA  INDEX HELP  HOME

idex What's new Ackno'

eGenome: I mD

edgements

B - H I 1pter-iqter
e I S p I e 1to 245,203,898 bp from lpter
0 R frorm 1pter
12,469 markers, 1,303 polymorphisms, 241,277 SNPs, 261 bundles
W - SHP 9 - Marker & polymorphism Bold text - RH/GL framework element
Markers Polymorphisms Bundles IIEB
Name Bundle Status Sequence position RH position Cytolocation
D0S2577 W Unknown 0.052 Mo 1p36.3
DOS2573 Unkroswrn 0.053 Mk 1363
jeihhiey Unknowen 0.054 Mi 1363
071 W Unknown 0.076 Ma 1p36.3
GDE: 229258 Unkrower 0.09 M 1p36.3
L31440 Unknown 0.123 Mo 1p36.3
l-4202 B Unkroswrn 013 M 1p36.3
sV Unknowen 0194 Ma 1p36.3
GDB:1315434 Unknoswen 0.272 Mk 1p36.3
il-4202 M Unkrowern 0.276 Mi 1p36.3
L31440 Unknown 0.491 Mo 1p36.3
GDE: 229255 Unkrowrn 0.505 ik 1p36.3
28245 Unknown 0.514 Mo 1p36.3
l-4202 B Unkroswrn 0.553 Mk 1363
GDB:1318434 Unknowen 0.558 Mh 1363
GO1553 W Unknoswn 0E4H M 1p36.3
L28277 Unkrower 0.549 Mh 1p36.3
L28245 Unknown 0651 Ma 1p36.3
EHIZ513 M Transcribed 0658 Mh 1pter to 1oter 1p36.3
stEG144 Unknowen 0658 Ma 1p36.3
GDB: 229285 Unknoswen 0564 Mk 1p36.3
L31440 Unkrowern 0573 M 1p36.3
RHI7473 W Transcribed 0716 Mo 1p36.3
=Y Unknowwn 0.75 Mh 1p36.3
21033601 | Unknown 0811 Ma 1p36.3
@ o TN «»
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eGenome:
Beispiel (2)

RH98513 Map of region

Description Clones & Sequences

Sequence position
Base pairs 657,500 to 657,927 from 1pter {UCSC)
RH map position(s)

1lpter to lgter
0to 3613.7 cR fram 1lpter
RH positions 1pter to 1qter

Cytogenetic position(s)

1p36.3 (for sequence 657,800 to 657,927 bp from lpter)
1pter-igter {for RH position 0 to 3613.7 cR from 1pter)

RH score

Genebridged

1200202010 2210001010 1011111110 0000000000 0100100000
1110000201 1001100012 0000100002 0100011101 111

RHdb entry

RH98513

Primer sequences

ABAAAGTCATGGAGGCCATG
CTATATGGATGCCCCCCAC

Neighboring elements
Elements within |20 kb @

Element Distance Orientation

GO1855 16,225 bp pterminal o RHIG513
L28277 8,326 bp pterminal to RH98513
L28245 7.034 bp pterminal to RH98513
56144 508 b cpermingl to RHI8513
DB 229285 £,472 bp gterminal to RH98513
L31440 20,780 bp gterminal o RHIE513
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LocusLink [http://www.ncbi.nIm.nih.gov/LocusLink]

n Repository von Genen und "some non Genes
— Vielfaltige Informationen uiber Position hinaus
— Proteine, Funktionen, RNA, Phéanotypen, ....
— 32.000 Gene

n Technische Implementierung
— NCBI: Entrez Search Interface
— Tab-delimited Files
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LocusLink: Integrationsworkflow

n Mischung aus manu-
eller und automati-
scher Bearbeitung

n Objektstatus: Provisi-
onal - Reviewed

n KeinReleasekonzept,
keine \Versionierung

J

Process Flow

FPublic Availability

External Collaborations
Internal NCBI Resources

RefSeq
Seed Sequence

3

BLAST
Analysis

1.

2.  LocusLink I
Znnotﬂiion Data

[Automatic]

4. Provisional _,B

[Automatic] RefSeq Records

3. 6. | (Manual]

[Manual]

\\ Fe viewed L
RefSe q Records I:I_V

FTP

LocusLink

BLAST
Entrez
FTP
LocusLink
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dbSNP

n Single Nucleotide Polymorphism Database / The NCBI discovery space \

geEnome

project
SEquUENCES

n SNP ("snip"): Kleinste genetische Variation
auf dem Level einer einzelnen Base

— Beispiel: Variation des DNA-Segments von
AAGGTTA zu ATGGTTA

— Ca. 1.000.000 SNP‘s im menschlichen Genom
— Viele SNP’s ohne phé&notypische Auswirkung

PubMed
kterature
citations:

sequence
tagged
Sites

LinkOut

n Bestimmte SNPs flihren aber zu veranderten Resouce

. . _ Integration ——
Stoffwechselkompetenz ihrer Trager ,:w \HG@
— Allergische Reaktionen -~ J—
— Langsamerer Abbau von Medikamenten (e oy

— Prédisposition fir bestimmte Krankheiten

n Zielsetzung von dbSNP: Speicherung aller bekannten "snips", ihrer Genlokalisati-
onen und ggf. medizinischen Relevanz

*http://www.ncbi.nlm.nih.gov/About/primer/snps.html

(C) Prof. R. Miiller, Prof. E. Rahm 4-30



dbSNP: E/R-Modell (Auszug
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dbSNP: Beispiel
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dbSNP: Beispiel (2)
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dbSNP: Beispiel (3)

ah Shi Download/View Sequence/Evidence Gene  Meaning

Varlations Labeled: 6 Total Variations in Eegion: 6 [ LOCUS: Any part of the marker position an sequence map is
Variation Map Gene Het Validation Genotypes Avail within a Zkb interval 5" of the most &' feature of gene (CDS,

>~ 0 A0 >80 >80 >35% Linkout Avail mRMA, gene), OR the marker pasition is within a 500 base
interval 3' of the most 3' feature of the gene. Both strands of
sequence are examined for gene features, so a marker can
potentially be a variation an multiple genes ata single
Incation

T TRANSCRIPT: Ary part of rarker position averlaps with

RMNA [ncation (or overlaps with UTRIntron and mRkA
feature is missing, BUT ratker position is notwithin the
coding region ofthe transcript.

rs6019897 ¥ L 1, [ CODIMG: Any part of the marker position overlaps with a

— coding sequence (CO0S) region {or overlaps with exon region
in the unlikely case an exon is annotated hut COS is missing)

2ip12

20p11.2
2ipilel
SiiiL

ELLT 0 The marker is notwithin the gene locus (as defined abowe) for
2igil.2 any annotated gene
2012

The marker is notwithin a transcript region for any annotated
203131 gene.
2iql3e2 The marker is notwithin a coding region for any annotated
20413:3 gene

Mouseover Text
ME = Tr Mauseover on any letter will show the set of gene symbals for
each respective functional categary

Marker heterozygosity
- [ |
M ¥ 1' This 0 —100% scale indicates the average heterozygosity as the range
avg_hett2[SE(ava_het)], where SE(avg_hef) is the standard error of the estimator.
156019868 ¥ L 'lr Thus the graph shows an approximate 95% confidence interval for the marker,

Het Meaning

Mo allele frequencies or measures of observed heterozygosity
31066894 ¥ | Il & were submitted for this marker.

Average helerozygosity shown as 2 85% confidence interval
(0.26 — 0,30, The estimate has 2 small standard error.

Myerage heterozygosity shown as a 95% confidence interval
(0.00 — 0.40) The estimate has a large standard errar,
T
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