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Overview

Introduction - needs & techniques

e Datamodelsand file formats
Microarray data management solutions
e Qur alternatives

e« SUMMary
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Some of Our Needs

e Exchange data with project partners

Store considerable amount of data:
o centralised, accessible for al interested partners
o dstructured for mostly ssmple queries

Compatibility to analysis software devel opment
packages (Matlab, R, Perl, Java...)

e Longterm maybe: WWW connection

e dataacquisition

e analysis presentation
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Kinds of Data

Expression
Data

Inference / Results
P Analysis (Class...)
ene
Ontology

Patient data

Evaluation
—»  Evaluation Results
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Client/Server Database Architecture

Data Model
Query/description (AADM, MIAME)
Language (SQL) Query/Analysis
(MAS, DMT)
Operating Systen
Connect protocol (Windows, Linux)
C / JDBC)
DB Server Hardware
(Oracle, MySQL) (Intel, Sun)
Operatin System .
(Windows, Linux) Client
Hardware
(Intel, Sun)
Server
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Relational Data Models

e Dataentities
e Attributes

 Relations
e onetoone
e oOneto many
e many to many
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AADM: Affymetrix Analysis Data
Model - Characteristics
e Proprietary but published

(http:/ www .affymetrix.com/support/aadm/aadm.html)

 |nitialisation scripts for Oracle and MS-SQL Server

o Affymetrix software exchanges data using AADM
 Instruments write to the DB
e Microarray Suite (MAS) reads/writesin DB
e DataMining Tool (DMT) reads from DB

Claudio Lottaz: A Glance at Microarray Data Management 7121



Data Models and File Formats

23-Jul-02

AADM: Affymetrix Analysis Data

Model - General Structure

Array Design

Chips
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AADM: Affymetrix Analysis Data
Model - Detailed Structure

GENOTYPE_RESULT ———————————————
BIOLOSICAL_ITEM Spot Array Design

SCHEME_CELL
SCHEME_ID: int
UNIT_IDX: int
BLOCK_IDX: int
ATOM_IDX: int
CELL_IDX: int
LOCATION_X: int
LOCATION_Y: int
PBASE: varshar1)
FEATURE: varshan32)
QUALIFIER: varcharn3z)
PROBE_LENGTH: int
FLAG: int

GEMOTYPE_RESULT_TYFPE

SCHEME_UNIT SCHEME_BLOCK SCHEME_ATOM
SCHEME_ID: int SCHEME_ID: int SRR [
UHIT_ID: int UNIT_IDX: int UNITJDXT P
TvPE_ID: int | BLOCK_IDA: int BLOCK_IDX: int
NAME: varchar3z) ATOM_IDXA: int
DIRECTION: int | T

SPOT_ANALYEIS_SCHEME

FOOL_ITEM

r—

Spot Analysis
Results

Mapping Analysis
Results

MUTATION_ID: int TBASE: varchar(1)

ABS_GENE_EXPR_RESULT
ATOM_NO: int

SPOT_RESULT

ABS_GENE_EXPR_RES_STAT

T

SCHEME_SFOT
ANALYEIS_SCHEME CHIF_DESIGN

1D: int | 1D: int
HAME: warchan32) NUMBER_X: int
NUMBER_Y: int

ABS_GENE_EXPR_RESULT_TYFE
PHYSICAL_CHIP

-
CHIF_DESIGN_ID: intfe- | NAME: varchar(32)
|
|
|

Experiment
Setup

ALGORITHM_TYFE
ANALTSIS_ALGORITHM

+ Analysis Results

REL_GENE_EXPR_RESULT

REL_GEME_EXPR_RES_STAT TARGET_TYPE

ANALYEL TARGET

REL_GENE_EXPR_RESULT_TPE

/_ Protocol Parameters
Expression Analysis TEMFLAVE_IHAE PROTOCOL_TEMPLATE
Results

L

PROTOCOL

ABS_GENE_EXPR_ATOM_RESULT MEASUREMENT_ELEMENT_RESULT

PARAMETER_UMITS

-—i pateeluA L feroToEDL

PARAMETER_TWFPE

Claudio Lottaz: A Glance at Microarray Data Management 9/21



Data Models and File Formats 23-Jul-02

AADM: Affymetrix Analysis Data
Model - Sample Query

e Return CEL intensity for A28102_at of analysisT1 rl

Sel ect

mer.location x, nmer.location .y, ner.intensity, nmer.statistic, ner.pixels

from
measurenent _el enent _result ner, analysis aCel, analysis _data_set dsCel,
experi nment e, physical _chip pc, analysis_schene ans, schene_bl ock sb,
bi ol ogi cal item bi, schene cell sc

wher e
mer.analysis_id = aCel.id and
aCel .data _set collection_id = dsCel.collection_id and
dsCel .expt _id = e.id and e.physical _chip_id = pc.id and
pc.design id = ans.id and ans.id = sb.schene_id and
sb.itemid = bi.id and sb.unit _idx = sc.unit_idx and
sb. bl ock_idx = sc.block idx and sb.schene id = sc.schene_id and
sc.location_x = mer.location_x and sc.location_y = mer.location_y and
aCel.nane = "T1 r1’ and bi.itemnanme = ' A28102_at’

order by
sc.location_y, sc.location_x

Claudio Lottaz: A Glance at Microarray Data Management 10/ 21



Data Models and File Formats 23-Jul-02

MIAME: Minimal Information
about Microarry Experiments

e Guidelinesin freetext
e Public consortium
* Reproducibility of resultsisagoal

« MAGE-OM: object model fulfilling
MIAME-criteria

» Flexible enough for many techniques
» ArrayExpressfollows these guidelines
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Data Exchange - File Formats

o Flat text files generated by analysis tools
* haveto be parsed
e undocumented, may change in new versions

e Backup dumps by databse management systems
 Incompatible among DB management systems
 Incompatible across platforms

e Text filescontaning SQL commands
* not the fastest but most standard
 dtill incompatibilities, proprietary extensions
e can DBMSs write such files?
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LIMS: Laboratory Information
Management System

Data Model
Query/description el
Language (SQL) Query/Analysis
(MAS, DMT)
Operating Systen
Connectjon protocol (Windows)
C / JDBC)
DB Server Hardware
(Oracle) (Intel)
Operatin System -
(Windows) Client
Hardware
(Intel)
b}
e > 130000 Euros
Server
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ArrayExpress

e |mplements MIAME guidelines and MAGE-OM
e HasaWWW interface

e Provides clustering and visualisation

e Runson Oracle

Some scripts are available but use Oracle
specific features
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GeneX

Avallable as a package

e Based on PostgreSQL (freeware)

« WWW Iinterface

e Designed to build worldwide data repository
e Complex to install and use

e \Works together with some clustering tools
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Charité’s Choice

e Various data analysis tools available
(also the ones by Affymetrix)

* One database per group on Microsoft SQL servers
(“light” version) spread across several machines

« MSWindows isthe operating system

e Soon afull version isto be bought, should be able to
export into SQL-files

e Everything isentirely hidden behind afire-wall
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Installation of GeneX or Similar
under Linux

Rather complex operation
« Adaptation to GeneChip needed

GeneX Is based on PostgreSQL., we need another
database server

Data access through ODBC and JDBC should be
possible from Matlab and others

Claudio Lottaz: A Glance at Microarray Data Management 17/21



Our Alternatives 23-Jul-02

Installation of Microsoft SQL
Server under Windows

Direct use of MS SQL Server binary database
dumps

An additional Windows machine would be needed
An additional software license would be needed

ODBC / JDBC connection across platforms seems
feasible but may be tricky
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Own Solution based on MySQL

 Either parsing flat files with raw data
* Into our own simplified data model
 or into apublically available data model

e Or hoping for SQL database dumps from our project
partners

e |n any case some non-standard work for patient data
IS heeded

« WWW-upload is an alternative to DV Ds by mail
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Own Solution based
on MySQL and netCDF

o Small database on patient, sample and genes
e Treal expression data as matrices
e netCDF provides cross-platform compatible store
and retrieve facility for matrices
« very dense compared to relational database

o slower retrieve, faster storage than relational DBs
 Interfacesto Matlab, R, Perl, C and others available

« Shouldn’t we keep information about chip design,
experiment setup etc.?
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Summary

e Server solutions.
 MySQL under Linux, netCDF optional
e MS SQL Server under Wndows
e GeneX or ArrayExpress

e Datamodels:
 ADM for direct access to data submitted by partners

e own simplified model for ease of use on our side
e GeneX or MAGE-OM (MIAME)

e |nany case additional work for patient data and gene
ontology Is needed
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