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Institute of Biostatatistic and Analyses: History

v Since 2001

- group of scientists interested in analysis of
biological and clinical data

- Centre of Biostatistics and analyses

v 2006

- Institute of Biostatistics and Analyses

<> 45 employees and PhD students

<> 40 students in
pregraduate study
of Computational Biology
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Institute of Biostatatistic and Analyses: Internal
Structure

v Nowadays IBA has the foIIowmg
structure:

Masaryk university
e Faculty of Medicine
e Faculty of Science

Department of Department of
Clinical Trials DEI WA EIAES

Department of
Environmental
Informatics

TOCOEN }
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‘ Institute of Biostatatistic and Analyses: Collaboration

® e m"‘
Close mutual i
collaboration

4444
ot =t =4

e Faculty of Medicine (MU in Brno)
e Faculty of Informatics (MU in Brno)
e Faculty of Science (MU in Brno)

e Research Centre for Environmental Chemistry
and Ecotoxicology (MU in Brno)

e Department of Mathematics (MU in Brno)

Standard professional
collaboration

e Czech Environmental Information Agency
e National and Regional Centre for Persistent
Organic Pollutants in Middle and East Europe
e Masaryk Memorial Hospital
e Czech Statistical Office
e Czech National Cancer Registry
e Committee for Breast Cancer
Screening (Ministry of Health)
e Czech Oncology Society

More than 100 independent
health care providers and
hospitals, research
institutions, environmental
agencies, ministries etc.
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Institute of Biostatatistic and Analyses: Areas of
interests

v There are five main areas of interest

Analysis and scientific Analysis and scientific
research of clinical and research of
other biological data environmental data

Software development (.’.BLH S\ Cllnlfjsigzﬁlessand

Educational activities
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Educational activities

Basic and advanced courses of data analysis
Computational Biology
Conferences
Background of educational and scientific activities




Basic and advanced courses of data analysis

v 18 courses for Faculty of Medicine and Faculty
of Science

v Both undergraduate and postgraduate courses
with 450 students per year

Analysis of biological and clinical data
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0 Design and analyses of clinical trials
0 Data management in clinical trials

Courses of visiting professors: International
collaboration in teaching
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Computational biology

v Computational biology is newly (since 2001) established study
programme at Masaryk University with high potential in
almost all biological and clinical disciplines

v The concept of the computational biology is:
intrinsically inter-disciplinary

closely related to standard biological and clinical disciplines and their ]
modern trends (bioinformatics, processing of large scale data from genomics
to ecological biomonitoring, risk assessment, predictive modeling...).

v We define computational biology in a broad sense as umbrella
branch for all standard biological and clinical disciplines with
ﬂthree main branches:

0 Analysis of biological and clinical data

Applied analysis of data or development of new methods

0 Environmental informatics
Environmental information systems, biomonitoring etc.

0 Informatics in medical sciences
Informatics in clinical trials, information systems for clinical data, clinical
registry

s W
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Conferences

v IBA organizes several international scientific
meeting and conferences

2005

0 Summer School of Environmental Chemistry and
Ecotoxicology 2005: tutorial of environmental risk

assessment
0 Enviroinfo 2005 - Informatics for environmental
protection
0 Summer School on Computational Biology
2006

0 Summer School of Environmental Chemistry and
Ecotoxicology 2006: tutorial of environmental risk

assessment

0 Summer School on Computational Biology: Predictive

modelling and ICT in Environmental Research -
September 11-13

2007
0 TIES: Conference of International Environmetrics
Society

s W



Background of educational and scientific activities
®
v Library

Books and journals covering almost all areas of data
analysis in biology and medicine o=

Free access to many databases

v Software equipment
Statistica
SPSS + Clementine
SAS
R
Matlab
Maple
ArcGIS

vI Modern classroom
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Important projectsinm
environmentaly biologicalland
epidemiology research

Environmental research
Epidemiology
Various biological research




TRITON project

v Project with Agricultural Water Management Authority

v Software and statistical methodology of data analysis in
biomonitoring networks

Visualisation of data
Statistical analysis of time trends, biodiversity etc.
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ARROW project

v Part of implementation of Water Framework Directive EU in

the Czech Republic

v IBA tasks

- Development of methodology and scientific research in analysis,
typology and prediction of ecological state of localities

- Software implementation of analytical methodology

rrow [Assessment and Reference reports of Water Monitoring] - Mozilla Firefox

Soubor  Uprawy

Zobrazt Prejt zilofy ScrapBook  Méstroje  Népovdda

ke v| © et (@,

Qﬂ & |:> G @ @ [ 885 b i, coa muni
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| B masarykova univerzita

@ Arrow (%)

Assesment and Reference
reports of Water monitoring
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The ARROV (Assessment and Reference Reports ofater monitoring) project s the
project ofimplementation of WFD in the monitoring of surface waters ofthe Gzech
Republic and covers all aspects of this problem from data sampling Io infrmatics
solution (focusing on the ecostaty. The project incorporates hoth WED demands and
complex solution of sampling, biological, analytical and ICT problems. The integral patt of
the project is also the definition and calibration of reference network of sites. The praject
i based on long term development of this field in the Czech Republic and is related o
parallel project of Ministy of the Emironment of the Czech Republic connested to
monitoring programs. The solution of the projest hinds many experts from both scientific
and eommercial institutions in this field

The projectis following or incorporating pre-existing systems in this area like PERLA,
TRITOM/Salamander and HEIS and it is carried out under the supervision of the Ministry of
the Emviranment of the Czech Republic

National project coordinator.
Jan Hodovsky
8n_hodoveky@eny.cz

The Ministry ofthe Environment
ofthe Czech Republic

m R—
Ceske republiky

2004 Centre of Biostatistics and Analyses, Masaryk University Brno

Unknown site

Site is classiefied into one of analysis schemes

(availability of data, type of surface water, etc.)

Primary data, reference models

— v

. . . . Environmental
Biological Biological
community | community Il par_an_]et(_ars,
biotic indices
v v

Evaluation of
ecological state
(D(x), IPwd(X) ...

Evaluation of
ecological state
(D(x), IPwd(X) ...

Evaluation of
ecological state
(D(x), IPwd(X) ...

Summary multimetric measure of ecological state

Final categories of evaluation
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INCHEMBIOL project

v INTERACTIONS AMONG THE CHEMICALS, ENVIRONMENT
AND BIOLOGICAL SYSTEMS AND THEIR CONSEQUENCES O
N THE GLOBAL, REGIONAL AND LOCAL SCALES

v Long term projects (7 years) including e

/ Source of

Experimental work ! contamination

Data analysis
0 Modelling of POPs distribution and transport

|
|
|
0 Dose-response analysis | Compounds
0 Biodiversity analysis N
0 Analysis of data of biomonitoring networks m@@ i
0 Environmental risk assessment | i
o GIS i 3
| |
| . |
Yoo, LA ) > A | Pilot tests |
e S e \\\ (screening) //

e

zzzzz

/\/ Reka Morava
/\/ Silnice
7 Sidla
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INCHEMBIOL: Evironmental risk assessment

LUncertainty analysis Bioindicators Probability estimation

. Biomonitorin
Bio-tests ' g

EFFECTS

Data processing Modelling
Multivariate analyses

Model of area
of interest
Experimental design

Optimization
&
Processing

Data gathering in information
Data aggregation ) systems
Information services &

Communication
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SVOD project: description

v SVOD = EXPERT SYSTEM FOR ANALYSIS AND PRESENTATION
OF EPIDEMIOLOGICAL DATA IN ONCOLOGY

Data of National Cancer Institute: population database of

M

cancer epidemiology since 1970

Data includes incidence and mortality rates, time profiles,
distribution of clinical stages, regional heterogeneity and

morelll

% http: Mwww.svod.cz - SVOD Analyse - Mozilla Firefox

[ REGIONAL OVERVIEWS

Select a diagnose @

Display all
diagnostic groups

Il. TUMOURS OF DIGESTIVE ORGANS

£09.C10.C12-C14 - Malignant neoplzsm of gther sites inthe
pharyrc

€15 - Malignant neoplasm of esophagus

€16 - Malignant neoplasm of stomach

€17 - Malignart neoplasm of small intestine

€18 - Malignart neoplasm of colon

€19 - Malignart neoplasm of rectosigmaid junction
€20 - Malignant neoplasim of rectum

€21 - Malignant neoplasm of anus and anal canal

€18-C21 - Malignant neoplasm of colon and rectum

€22 - Malignart neoplasm of liver and intrahepatic bile ducts

€23 - Malignart neoplasm of

€24 - Malignart neoplasim of other and unspecified parts of
bilizry tract

€23.C24 - Malignant neoplasm of

and biliary tract

€25 - Malignart neoplasm of pancreas

€26 - Malignart neoplasm of other and ill-defined digestive
organs

TIME

) http:/iwww.svod.cz - SVOD Analyse - Mozilla Firefox

TRENDS

Patient group selection @
Sex, age Area Period
Stage TNM classification Other parameters

Other analyses for selscted diagnose and group of patients |2

LREwEkey

£56,085 - Breast tunours, uohen
grouth index of incidence to year 1977
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Analysed data: N=107204 hittp s/ svod .oz Source of data: (ZIS

Other oufputs @

Change

Analysis settings Data table Display report

hitp ffuvms. swod. c2fanalyss. phpzmodul—regiorprehlsd#

Huotowen
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SVOD project: aims

v Project aims

Scientific research of epidemiology data
0 General epidemiological and socio-economical

analyses.

0 Load of population by
malignant tumours,
population risks.

2 Analysis of health care
heterogeneity

0 Approximate evaluation of
the health care effectiveness
according to therapeutic results.

Software development
0 Desktop software
2 Web visualization of

epidemiology data — public access

http:

) SYOD - Mozilla Firefox

WWW.svod.cz
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SOFTWARE S$VOD
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—
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» Scientific events (7, @
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Other projects

COMPARISON WITH FOREING COUNTRIES SUMMARY PRESENTATIOn ZHRSTanalvees .y
News
26.06.2006 Aktualizace dat NOR za rok 2003

 epidemiologickych analjzach jsou nyni k dispozici data NOR za
obdobi 1877-2003.

0.10.2005 Vybor €OS schvalil odbornou radu projektu SVOD

W radé odbornych garantd projektu jsou zastoupeni pfedstavitelé
v&ech viznamnjch smérd soutasné onkologie a odhomi zastupci

spolupracujicfch instiue
& 04.40.2065 Probihajici ipravy portalu
Login user i

wadu validace dat jsou v analizach doiasné nepiistupné diagnozy
nédon krevniho a imunitniho systému. Dékujeme za pochopeni.

20.09.2005 Zprovoznéni serveru

Dine 20,24 2005 byl tenta welb owj partal Zpfistupnén Sirake vefejnost

Press News from portal




INFORMATION AND ANALYTIC SEVICES OF THE
SYSTEM SVOD

=0l Predefined user controlled analytic tools
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Microarrays and analysis of their data
®

v Promising technique of molecular biology, nevertheless with
lots of problems on the field of data analysis

v Analysis of expression and CGH microarrays data

v Project in cooperation with Masaryk Memorial Hospital

Genomic profiling in prediction of response of
radiochemotherapeutic treatment in colorectal carcinoma

(@ Sporadic breast tumours "
patients <S5 yoars
tumour size <5 cm
lymph node negative (LNO) sample preparation microarray data analysis "
Progns eporr gones R
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|(b)
L oligonucleotide array EEEE
(Affymetrix) EENEE
60 sas enee mmC |
B : CEEENE
— [ S
B
8 N EEEE
HEE R =-===
— — — . oligonucleotide arra [ 1] | ||
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2) Cy3 and Cy5 labelled cRNA - wash - validation of predictive classifier H2
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é o Sample
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