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* Ageing
e Mental health

 Infectious, inflammatory
diseases

* Obesity/Diabetes

* Allergy, asthma

o Cardiovascular diseases
e Cancer

Complex diseases

systems biology,
bioinformatics,
‘omics’- approach




Predicted cases in the next ten years/100.00

Ischaemic heart disease (deaths)
Cerebrovascular disease (deaths)
Chronic airways disease (deaths)
Breast cancer (new cases)
Colorectal cancer (new cases)
Prostate cancer (new cases)
Diabetes mellitus (new cases)
Myocardial infarction (new cases)
Stroke (new cases)

Dementia (new cases)

UK Biobank



Biology Isinformation-intensive field

Cataloguingof biological information

Omics— going large scale




Basic/clinical science :
Instrumentation

Critical
Overlap

Information
Processing




Ischaemic heart disease

Clotting |
factors ! .

Triglyceride
Smoking

ApoE

Blood
Pressure

HDL

280 risk factors

ot Obesit
== I 3 ] I LR 3 ‘B h y
= -Jﬁ i y -4 'y i;:_..l.!..t 1 g eSI
A Rl | e
:: Tl e L,._ = _.._,_-_'. : 1 |
, ¢ e

Exercise

" Insulin

ApoB
Diet
LDL particle

Size
- A. Wright, Edinburgh

ACE LDL
Cholesterol




From the genome to the society
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Medicine in Transformation
Two Convergent Forces

Information Technology Genetics
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“Inividua Medicine”

Molecular testing for diagnhosis and prognosis
Stratification of disease and individualized treatments
Pharmacogenetics

Targeted drug development and enriched clinical trials
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NCBI/The Human Genome/Map Viewer

- Entrez Genome view - Netscape
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Pharmacogenomics Strategy Applied
to the Practice of Medicine

Retrospective approach  SNP: sin%IT nUfIfotide polymorphism
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Pharmacogenomics Strategy Applied
to the Practice of Medicine

Prospective approach

All patients with same diagnosis
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Complement factor H polymorphism in age-related
macular degeneration.

Klein RJ et al, Science, 2005, April, 15;308: 362-4

Age-related macular degeneration (AMD) is a major cause of blindness in the elderly.
We report a genome-wide screen of 96 cases and 50 controls for polymorphisms
associated with AMD. Among 116,204 single-nucleotide polymorphisms genotyped

an intronic and common variant in the complement factor H ge ne (CFH) is
strongly associated  with AMD (nominal P value <10(-7)). In individuals homozygous
for the risk allele, the likelihood of AMD is increased by a factor of 7.4 (95% confidence
interval 2.9 to 19). Resequencing revealed a polymorphism in linkage disequilibrium
with the risk allele representing a tyrosine-histidine change at amino acid 402. This
polymorphism is in a region of CFH that binds heparin and C-reactive protein.

The CFH gene is located on chromosome 1 in a region repeatedly linked to AMD in
family-based studies.
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SDAP - Structural Database of Allergenic Proteins

Go to: SDAP All allergens Go to: SDAP Food allergens
Send a comment to Ovidin Ivanciue Register for the SDAP WNewsletter
Alphabetical listing of allergens: ABCDEFGHIJKLMNOPQRSTUVWX

YZ

SDAP is a Web server that integrates a database of allergenic proteins with various computational tools that can assist
structural biology studies related to allergens. SDAP is an important tool in the investigation of the cross-reactivity
between known allergens, in testing the FAO/MWHO allergenicity rules for new proteins, and in predicting the IgE-binding
potential of genetically modified food proteins. Using this Internet service through a browser, it is possible to retrieve
information related to an allergen from the most commaon protein sequence and structure databases (SwissProt, PIR,
MNCBI, PDB), to find sequence and structural neighbaors for an allergen, and to search for the presence of an epitope other
the whole collection of allergens.

Read an SDAP Overview or select a SDAP function from the left column.
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genome

In vitro
genome analysis tool
Immunoinformatics
In vitro confirmation

In vivo
antigen processing == == == == =

and presentation



individual motifs
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-4x 44K genes on one chip
-awhole genomexpression

for the price of one ELISA
-splice-,methyl-,microRNAarra
- customizede-arrays
-bloinformaticse.g. Genespring
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Bittner et al, Nature, August, 2000
Saghatelian et al, PNAS, 2004
14 papers in 2006
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Gene networks

Cells

gene network model

gene D W
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Expression levels

measure for
several conditions

v

microarray experiment



Changing the Paradigm of
Discovery /immunology/
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FEATURE EXTRACTION TEMPORAL-SPATIAL ALGORITHMS SOFT VERS

NFkB

Pathway analysis Cytokines



Micro RNA

~22nt rna
*Precursor stemé& loop

*Post-transcription
regulation —gene
silencing and....????



microRNA expression profiles classify human
cancers RNA-ome



Pyknons- pyknome

Short blocks from the noncoding parts of the human
genome have instances within nearly all known

Rigoutsos, Isidore et al. (2006)
Proc. Natl. Acad. Sci. USA 103, 6605-6610

127.998 pyknon patterns/mosaics/
In 30.675 transcripts from 20.059 human genes

A crucial link between non-coding and coding genome-
A PYKNON-BASED REGULATORY LAYER
Influences almost all annotated genes

Phylogenetic conservatism

Copyright ©2006 by the National Academy of Sciences
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450.000 abstract (neuropsych+immune-inflammation)

39,000 bio-molecular
relations: 5,400 genes

Cytoscape — www.cytoscape.org










international bibliographic biobank
data bases, ,disease pathway
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SYSTEMS BIOLOGY



Genomic core facilities at
Semmelweis University

« Microarray(expression, splice, miRNA, CGH,
methylation): www.dgcl.sote. hu/microarr ray

 SNP genotyping
www.dgcli.sote.hu/snpcore

* Biobanking/databankingwww.biobank.hu







