SECTION FOR BIOINFORMATICS g : , ;
/ v \"'f‘ MR E-, g, il \‘-‘ %, - .V,w’ _‘\

LT Py

o

¢l O R i . S R B AT ST R e alin?
4 ""«’,w'i n AL GG R i § N | i R NINOAE A o W) N

Data Integration and Knowledge

Management within Oncotyrol
A. Dander, R. Gallasch, S. Pabinger, H. Fiegl, Z. Trajanoski

Oncotyrol, Center for Personalized Cancer Medicine, Innsbruck, Austria
Biocenter, Division for Bioinformatics, Innsbruck Medical University, Innsbruck, Austria




Agenda

Oncotyrol
Project: Knowledge Management
Showcase: Breast Cancer - Metastasis Risk

Outlook




ONCOtyro

Center for Personalized Cancer Medicine

29 research projects
5 partner universities
34 industrial partners

Phase |: July 2008 — June 2012

» Total project volume € 24 million

» Main research topics:
» Breast cancer
» Leukemia
» Prostate cancer

Phase Il: July 2012 — June 2015




ONCOtyro

Center for Personalized Cancer Medicine

Projects with bioinformatics requirements

» Use high-throughput techniques
» Mass spectrometry
» Microarray
» Next generation sequencing

» Overview on public data
» Combination of clinical, experimental and public data

One project for ,Knowledge Management®

» Data integration
» Data analyses




Knowledge Management

Project: Knowledge Management
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Public Databases
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Showcase: Breast Cancer — Metastasis Risk

Breast cancer
» All patients have to undergo extensive therapy)
» ~20% of all adjuvant treated patients develop metastasis

Estimated therapy outcome
» Inefficient for 20%

» Unnecessary for 70%

» Helpful for 10%

Identification of a risk pattern

» Epigenetic, genetic, metabolomic, and transcriptomic
biomarkers

» Determined in white blood cells and serum




Showcase: Breast Cancer — Metastasis Risk

Prospective Study

» Start in 2009

» Three different locations
» Innsbruck, Austria

» Salzburg, Austria
» Brixen, Italy

» Currently more than 1.000 samples
» Metastasis < 5 years (= Phase Il)




Breast Cancer — Retrospective Pilot Study

Retrospective pilot study

» Clinical data (n=1117)

» 107 cases
» 1010 controls

» Blood serum samples

» Metabolic data [mass spectrometry] (n=55)
20 cases
35 controls

» Formalin fixed paraffin embedded tissue (FFPE)

» miRNA data [microarray] (n=46)
14 cases
32 controls




Breast Cancer Pilot Study: Data Integration

Attribute: TH_OP: Numeric
Attribute: Mamma_OP.Datum: Date
Attribute: Art: Numeric

Attribute: HISTOLOGIE: Text
Attribute: Code: Text

Attribute: LK_RES: Numeric
Attribute: LK_POS: Numeric
Attribute: FIGO: Numeric
Attribute: Y_FIGO: Text

@) Annotation: Gynecology Patient
Property: name
Attribute: Patient.Geburtstag: Date
Attribute: EIN_DAT: Date
Relation: Protein Interaction 3 Attribute: Patienten + Tumor.Tumor_ID: Numeric

0]
I Element: Reaction

Property: name
Property: description

‘4 Element: Protein

Property: name
Property: description

Relation: Protein - Reaction

o4 Relation: Negative effect () Element: Methylation Attribute: M_PN: Numeric
Property: name Attribute: M_PN_einfach: Numeric
Relation: Protein Encoding Property: description Auribute: Sén_PN: Text

Attribute: M_ER: Numeric
Attribute: M_PR: Numeric
| Attribute: Al
¢ Attribute:
Attribute:
Attribute: Numeric
Attribute: Her_2: Numeric
Relation: Gene-Methylation relation (PubMeth) Attribute: M_DM: Numeric

% Element: Comp&atation: Gene-Compound relation (term-based textmining) Attribute: 9 Dis_er: Numeric
. Attribute: Gen_Dis(1): Numeric

{Relation: CoFgctor consumption

Relation: Positive effect

Property: name Attribute: Gen_Dis(2): Numeric
Property: description f Element: Gene :z::::: $::yi§[\}sl'3;"|‘!:rrin(enc

Property: name Attribute: TH_CHEMO: Numeric
Property: description Attribute: CARBOPLAT: Numeric

) . Attribute: EPIRUBI: Numeric
Relation: Compglnd - Metabolite Attribute: NOVANTRON: Numeric
Attribute: CYCLOPHOS: Numeric
Relation: Gene' Probe Relation Attribute: VINBLAST: Numeric
Attribute: FU_S: Numeric
Attribute: MTX: Numeric

@ Element: Metabolite Attribute: TAXOL: Numeric

Attribute: Taxotere: Numeric
Property: name oo Element: Probe Attribute: HercP: Numeric
Property: description :g:t:: g:_}aé)gshy:menc
P ]

p::g:g ::;":,,pmn Attribute: TH_HORM: Numeric

" N Attribute: TH_HORM_SONST: Text
Relation: Gyn Pat - Experiment Attribute: LOK_Rez: Numeric

b b Attribute: Tumor_Mam_lok_Rez.REZ_ID: Numeric
Sxperimen subject N : Sxperiment subject Attribute: Tumor_Mam_lok_Rez.Tumor_ID: Numeric
Relation: Metabdlite - Mas€5pec / // # Element: Gynecology Patient ’ J uribute: Tumor’Mam lok_Rez M_RE_DAT: Date
Property: name . . " p
- Property: description Relation: Probe - ChipPlatform Attribute tgk T_OP: Numeric

\ Attribute RT: Numeric
elation: Gyn a{-\Experiment

Attribute CH: Numeric

Attribute: HO: Numeric

Attribute: Numeric

Attribute: SYS_Rez: Numeric

Attribute: Tumor_Mam_sys_Rez.REZ_ID: Numeric

Element: MassSpec Device

@ Experiment: 3.2. MassSpec N Attribute: Tumor_Mam_sys_Rez.Tumor_ID: Text
P P B Element: Chip Platform Attribute: Tumor_Mam_sys_Rez REZDAT: Date
Property: name_ i Attribute: REZPULM: Numeric
Property: description Property: name Attribute: REZPLEU: Numeric
Format: Concentration Property: description Attribute: REZBONE: Numeric
Attribute: Concentration: Float Annotation hssignment @ Experiment: 3.2. Exiqon ::::;:::: REZHEP: Numeric |

Attribute: REZHIRN: Numeric
Attribute: REZ_AND_M: Numeric
Attribute: REZPELVLK: Numeric
Attribute: REZENTRAL: Numeric
Attribute: REZVAG: Numeric

Attribute: REZAORTLK: Numeric
Attribute: REZINGLK: Numeric
Attribute: REZCLAVIK: Numeric
Attribute: REZSONST: Numeric
Attribute: REZTEXT: Text
Attribute: R_TH_OP: Numeric
Attribute: R_TH_RAD: Numeric
Attribute: R_TH_CHEMO: Numeric
Attribute: R_TH_HORM: Numeric
Attribute: Herceptin: Numeric
Attribute: LETZ_KO: Date
Attribute: Ueberleben: Date
Attribute: TOD: Numeric
{gnment Attribute: M_FAM: Numeric

@) Annotation: GynPat Exiqon Attribute: M_MENO: Numeric
Attribute: Meta: Numeric
Attribute: M_REZL_FREI_DAT: Date
Attribute: REZ_sys_FREI_DAT: Date
Attribute: Diagnose: Text
Attribute: xTumor.Datum: Text
Attribute: Jahr: Text

Attribute: RFS: Numeric
Attribute: ER: Numeric

Attribute: PR: Numeric

Attribute: HR: Numeric

Attribute: FISH HER2/NEU: Text
Attribute: HER2/NEU: Numeric

Property: name
Property: description
Format: Expression

Annotation assignment Attribute: LogMedianRatio: Float

Annotation assignment

@) Annotation: GynPat Biocrates @) Annotation: GynPat case/control
Property: name ) Property: name

Attribute: PatiD: Numeric Attribute: case/control: Text

Attribute: Biocrates Sample Number: Numeric Attribute: Bemerkung: Text

Attribute: Biocrates Barcode: Numeric

Property: name

Attribute: Tissue Breast Cancer: Text
Attribute: Tissue Lymph Node: Text
Attribute: Sample Nr: Numeric
Attribute: PatID: Numeric

Attribute: Slide Nr: Text

Attribute: Metastasis: Text




Breast Cancer Pilot Study: Data Analyses

Formalin fixed paraffin embedded tissue (mMiRNA)

» 14 cases

» 32 controls

» ldentification of 12 differentially expressed miRNAs
» T-test and g-value < 0.05

» 1 confirmed candidate after RT-qPCR




Breast Cancer Pilot Study: Data Analyses

Metabolic data
from blood serum

» 20 cases / 35 controls
» 4 metabolites

Clinical parameters

» Nottingham prognostic
index (NPI)
» Size
» Lymph nodes
» Grade

ROC Comparison (n= 55)

Logistic Regression
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Outlook

Continued support of projects within Oncotyrol

» Data integration

» Public databases

» Clinical and experimental datasets
» Data analyses

» Metabolomics

» Gene expression

» Epigenetics

» Next generation sequencing data

Breast cancer metastasis risk
» Integration of clinical and experimental data
» Integrative analysis of overall dataset
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Data integration challenges

Different DBs =» Different IDs

» Genesymbol BRCA1: EntrezGene 672; HGNC 1100;
OMIM 113705, UNIGENE Hs. 194143

History = Synonymous names

» >190 aliases for formaldehyde

Different resolution in molecular DBs and experiments
» Isomorphic molecules

Not all information available for download

Different data types and data access
» Relational DBs

» File formats
» (CEL, XLS, CSV, ARFF, XML, GML, fastq, individual formats ...)




