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grbiomax  BjoBridge - a European Project for
System Biology basedMedicine

Nl ntegrated Genomics and Ch
model |l ing and simulation to

7 partners from academia, clinic and industry

Mechanisms of COPD, cardiovascular diseases and
diabetis

Chronic systemic inflammation as common disease
mechanism?

Biomarker guided diagnosis and therapy suggestions

Simulation based phenotype analysis, diagnosis and
therapy

Translational Medicine and Systems Biology




¢»biomax  Knowledge Management Tutorial

Why manage and integrate data?
Challenges
Strategies

Using the BioBridge integration for inference
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¢»biomax The gap between information and
knowledge of value widens
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= biomax Applications for

Knowledge Management

0 éit is of paramount importance to concentrate on the
creation of necessarycomputational tools to provide a
streamlined and standardized framework for handling and
sharing large quantitative data setsefficiently.6

(Henney and Superti-Furga)

Judge biological significance of statistical data analysis
Adapt general models to specific environments

Connecting different levels of knowledge (molecular,
physiologic, clinical) is a prerequisite for a translational
approach to research

Understanding complex phenotypes on a molecular level
requires computational modelling and simulation based on
specific environments Sp—
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¢grbomx Chall enge O0Conne

-
" Joining different levels of
andothers. . LA . Information in a system
Clinical / : requires objects highly
I wn . .
- / : % connected in different
/ | : scientific fields
Compounds ] n
T w
S -5
Diseases = : E £ 8 . .
Metabolomics / P o Suitable object types are e.g.
. B
Pathways / g 2 gﬁnes,tcompounds and
Lo enotypes
Proteomics /i I 4 p yp
1 1
Transcriptomics / E i
Genomics /i' l




zbomax  Chall enge O0Semal

Mapping entities e.g. genes from different sources
(Genbank ID, KEGG ID, Literature name)

Mapping descriptions e.g. cancer - blastoma by
using controlled, structured vocabularies

Navigating the network resulting from data
Integration and mapping, providing suitable sub-
networks to answer guestions

Reporting exactly all significant parts of the sub-
network answering the question

BIOBRIDGE




»biomax  Data integration strategies

Data warehouse

duplication of data

synchronisation with original source
Data federation

mapping of objects between different
sources

Relational database
data organisation and access not intuitive

Object oriented database

Intuitive data organisation but technically
challenging
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»biomax  Concept - In-Silico Knowledge
Representation

b= Chromatin
’ Node&ng

% Access to DNA}

S phase and |
G2 arrest ./
DNA repalr

Homaologous
recombinaticn

111

Narod, S.A. and Foulkes, W.D. (2004) BRCA1 and BRCA2: 1994 and beyond. Nature Reviews Cancer, 4, 665-676.
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7vbiomax  Concept - In-Silico Knowledge
Representation
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mediate chromatin remodeling and homologous recormbination. HDACS reguiate the access of the SW1/SNF-BACAT complex to

Narod, S.A. and Foulkes, W.D. (2004)
BRCA1 and BRCA2: 1994 and beyond.

Nature Reviews Cancer, 4, 665-676. Ghip taken from
Experiment <}— was used for P ':e t

Flexible and semantically rich network representation of
biomedical knowledge which is open to accommodate any type of
entities and metadata

The knowledge network is the central access point for all relevant =
resour ces: AKnowl edge I nvent -

was diagnosed for

Patient Data




¢rhiomax BjoXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo
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3¢ Common_Carcinoma Common Carcinoma |

BioXM Knowledge Management

- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo
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7> biomax  BjoXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo
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BioXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo
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¢rhiomax BjoXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo
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Configurable, structured Annotation
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7biomax  BjoXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection

of details, which, in isolation, are of lesser valueo
\
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¢ biomax BjoXM Knowledge Management
- Concepts-

rKnowledge is the awareness of validated interconnection
of detalls, which, in isolation, are of lesser valueo

3¢ Common_Carcinoma Common Carcinoma | ‘ a% Renal_Cell_Carcinoma Renal Cell Carcinoma |

‘ * Conventional_Clear_Cell_Renal_Cell_Carcinoma Conventional (Clear Cell) Renal Cell Carcinoma

| 3E Clear_Cell_Adenocarcinoma Clear Cell Adenocarcinoma

LTI-T]
A ) ! LTl
is classffied by . . . . S
)OOOG‘ is associated with disease i
W S ]
& LSAMP [Homo saplens] is associated by literature with Metabalite ’:‘éfg:ﬁfﬂm‘“ Disease M"\M
1 )
P T EV-ERP- erred from GiTed assay. [ * CLEAR-CELL RENAL CELL CARCINOMA ] EOTETTE W v g \‘1 a
F. ﬁﬁ:;ﬁ DWTE:J“ blncfllng o EV-EXF-IMF infarred from mutant phenotype. y Metabolite_is Biomarker_of ES 3 H a
: memurane fracion h Metabolite_Increased_in_Disease “
L1 CO:0007155 cell adhesion
= CO-D007399 nervous system development Metabolite_is Diagnostic_Biomarker_of o, -
[ CO:0016020 membrane ) . .
L] CO:0048503 GPI anchar binding is diagngsed with Lm
Is% to % Glycogen
. kD
15 rd to
[| @ EntrezGene '4045’ i
i ]
@ OMIM '603241" ‘ i Patient 34 is source for is used for
Former Smoker

Mapped public databases




> biomax

—

biomax informatics ag

The BioXM system

" BioXM Knowledge Management
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BioXM Knowledge Management Environment
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BioBridge: on-the-fly queries
retrieve context specific sub-network
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(- biomax BioBridge data integration

biomax informatics ag
Human Genome

COPD 8w GEO GSE1786 IntAct PPI
Metabolic GDS1436 Reactome
Work rate COPD 8w Pfam
Lactate é OMIM

é KEGG Pathways

Molecular Data

LSGraph Textmining BioRS Search and Retrieval

N ~
' BioXM I
|

1. Browse and query existing integrated networks
2. Extend network with your data and knowledge
3. Report aspects of your knowledge in multiple ways
4. Build models and analyse data using R/ByoDyn/Galgo/lsoDyn/MathModelica
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Graphical support for modeling
semantic networks
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blomax  Reports d viewing an individual Object
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& admin @ioBridge) Patient "C1_IDIEAPS_8w._training’ - Element View
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7vbiomax  and another - visual browsing of
Medication, Disease and Experlments

. Patient 'C1_IDIBAPS_8w_training’ - Element View - BioXM ;_
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.. and another - visual browsing of
Medication, Disease and Experiments
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.. and another - visual browsing of
Medication, Disease and Experiments
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owledge Management Environment
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Example:

Disease-Compound
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= Wl Repositories

admin EioBridge)

£ Public

f# Biomax Oncology Base
## Metabolic Pathways
£ Chip Platforms
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Current project: BioBridge |
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72:biomax onnecting different sources

s . BioXM Knowledge Management Environme:

File Edit View Settings Modeling Administration Search Tools Help / B
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