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Co je bioinformatika?

= noveé interdisciplinarni odveétvi, které se oddélilo od molekularni biologie

ZcCasti jde o servisni obor pro biologii, medicinu, farmakologii atd.

Zcasti obsahuje specializované vyzkumné smeéry z oblasti
aplikované informatiky tykajici se informacni struktury
biologickych dat a algoritmu vhodnych pro jejich
prohledavani a interpretaci.
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Co je bioinformatika?

| Medical Informatics
| Computational

Cheminformatics

(3)

Immunoinformatics

Proteomics

(1)
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Definice bioinformatiky podle NIH
védecko-technologického konsorcia
pro biomedicinské informace

Vyzkum, vyvoj nebo aplikace vypocetnich
nastroju za ucéelem zvysSovani rozvoje vyuziti
biologickych a lékarskych dat, v€etné téch,
které umoznuji takova data ziskavat, ukladat,
organizovat, archivovat, analyzovat nebo
vizualizovat.

National Institutes of Health

Turning Discovery Into Health

Preamble

Bioinformatics and computational biology are rooted in life sciences as well as computer
and information sciences and technologies. Both of these interdisciplinary approaches
draw from specific disciplines such as mathematics, physics, computer science and
engineering, biology, and behavioral science. Bioinformatics and computational biclogy
each maintain close interactions with life sciences to realize their full potential.
Bioinformatics applies principles of information sciences and technologies to make the
vast, diverse, and complex life sciences data more understandable and useful.
Computational biology uses mathematical and computational approaches to address
theoretical and experimental questions in biology. Although bicinformatics and
computational biology are distinct, there is also significant overlap and activity at their
interface.

Definition

The NIH Biomedical Information Science and Technology Initiative Consortium agreed
on the following definitions of bioinformatics and computational biology recognizing that
no definition could completely eliminate overlap with other activities or preclude
variations in interpretation by different individuals and organizations.

Bioinformatics: Research, development, or application of computational tools and
approaches for expanding the use of biological, medical, behavioral or health data,
including those to acquire, store, organize, archive, analyze, or visualize such data.

Computational Biology: The development and application of data-analytical and
theoretical methods, mathematical modeling and computational simulation techniques
to the study of biological, behavioral, and social systems.



Oblasti vyuziti bioinformatiky

+ Microbial genome + Climate change Studies
applications + Alternative energy sources

+ Molecular medicine + Crop improvement

w Personalised medicine + Forensic analysis

v Preventative medicine + Bio-weapon creation

¥ Gene therapy + Insect resistance

¥ Drug development + Improve nutritional quality

¥ Antibiotic resistance + Development of Drought resistant

+ Evolutionary studies varieties

+ Waste cleanup + Vetinary Science

+ Biotechnology

(Lapidus AL: Bioinformatics and its applications)



Pocatky bioinformatiky.... HUGO 1990 - 2003

National Human Genome :
: Begin your search here Q f v
m Research Institute s

About Genomics Research Funding Research at NHGRI Health Careers & Training News & Events About NHGRI

Home [/ The Human Genome Project

The Human
Genome Project

The Human Genome Project (HGP) was one of the great feats of exploration in history. Rather than an outward exploration of the
planet or the cosmos, the HGP was an inward voyage of discovery led by an international team of researchers looking to
sequence and map all of the genes -- together known as the genome -- of members of our species, Homo sapiens. Completed in
April 2003, the HGP gave us the ability, for the first time, to read nature's complete genetic blueprint for building a human being.



https://www.genome.gov/human-genome-project
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Evoluce nakladu
spojenych

s informatikou

a bioinformatikou
a jeji dasledky

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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Evoluce nakladuli spojenych s informatikou a bioinformatikou a jeji dusledky
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Cost of computing
$3 billion (Moore’s Law)
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Dusledky evoluce bioinformatiky...datové exploze vsude v biologii

Growth of GenBank

Sequences (millions)
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The amount of genetic sequencing data stored
at the European Bioinformatics Institute takes
less than a year to double in size.

Sequencers begin
giving flurries of data
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Dusledky evoluce bioinformatiky...datové exploze vsude v biologii a mediciné

Jiz nyni jsou k dispozici tisice osekvenovanych genomu virt, (arche)bakterii, prvoku, ZivocCichd,
rostlin, hub, hospodarsky vyznamnych rostlin a zvirat, patogenu, atd., atd.

Dalsi tisice jsou praveé v této chvili sekvenovany, asemblovany



Reakce na evoluci bioinformatiky a datové exploze? .............ccc.u..... cesessnssnsnesansnnnns .databaze

' ENCODE

Home | Research | Threads ' Additional Research l News and Comment | About l Sponsor

ENCODE
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Welcome to the

ENCODE

Access the collected papers by exploring the
thematic threads that run through them, with
topics such as DNA methylation, RNA or
machine learning.
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N biomedicinskych databazi

PRODUCED WITH
SUPPORT FROM

illumina

— bioinformatika =
(mj.) prace s databazemi

Networking a
mezinarodni spojenectvi
v usili vyporadat se s
biologickymi a
medicinskymi daty

http://www.nature.com/encode



http://www.nature.com/encode/#/threads

Networking a mezinarodni spojenectvi v Evropé https://elixir-europe.org/

Evropska sit datovych uzlu

e ELIXIR uzly jsou
financovany na narodni
urovni

* ELIXIR uzly sleduji
ﬂ narodni priority a cile

* ELIXIR uzly podporuji
vyzkum na narodni
urovni

» ELIXIR uzly zajistuji
okalni bioinformatické
‘Froje v ramci Evropy
¥
» |

—


https://elixir-europe.org/

Networking a mezinarodni spojenectvi - CR https://www.elixir-czech.cz/

ELIXIR spojuje narodni @

bioinformaticka centra a .

EMBL-EBI do jedné udrzitelné E I l ’ r

evropské infrastruktury

pro biologicka data CZECH
REPUBLILC

(=)
(]

[ biotechnologie ] ELIXIR podchycuje

vyzkum v oblasti véd o

Zivé prirodé napric

akademickymi a

komercnimi institucemi.
- -
€ el:gvr
'» CXTECH

REPLEBLIC


https://www.elixir-czech.cz/

Genomics =
The 100,000 Genomes Project england 32

Priklady vyuziti bioinformatického boomu v mediciné

The project has sequenced 100,000 genomes from around
85,000 people. Participants are NHS patients with a rare disease,
plus their families, and patients with cancer.

The aim is to create a new genomic medicine service for the NHS - transforming the way people are
cared for. Patients may be offered a diagnosis where there wasn't one before. In time, there is the
potential of new and more effective treatments.

The project will also enable new medical research. Combining genomic sequence data with medical
records is a ground-breaking resource. Researchers will study how best to use genomics in healthcare
and how best to interpret the data to help patients. The causes, diagnosis and treatment of disease
will also be investigated. We also aim to kick-start a UK genomics industry. This is currently the largest
national sequencing project of its kind in the world.



Svetovy leader v bioinformatice a genomice - BGI GI 1 ’ E I

« BGIl Research

- China National Genebank
- BGI College

- GigaScience

- BGl Genomics

- BGl Manufacturing

- BGI FGI



https://en.wikipedia.org/wiki/BGI_Group
http://en.genomics.cn/

Svétovy leader v bioinformatice a genomice - BGI

‘ Non-profit subsidiaries

' Commercial subsidiaries non-profit subsidiaries

China National
Gene Bank

BGI

BGI group

BGI
Genomics

BGI Agro
(agniculture)




Bioinformatické centrum HK
Podporeny projekt na UHK

“ Erasmus+

Univerzita Hradec Kralové
Prirodovédecka fakulta

Strategic Partnerships for higher education
(KA203)

Bioinformatics Centre Hradec Kralove
Total grant: 151264 EUR

Application Owner: SYMONOVA Radka
Form ID: KA203-7BA9D4F2

Last Submission: 26-03-2019

10:27:45 (Brussels Time)




Hradecti partnefi Bioinformatického centra HK Univerzita Hradec Kralové
Prirodovédecka fakulta

FACULTY OF l’“’/\RM /}CY
IN HRADEC KRALOVE
Charles University

1969-2019

Asociovani hradecti partneri Bioinformatického centra HK

Hradec Kralove UNIVERZITA OBRANY
DOCENDO DISCIMUS

O Biskupské gymnazium , .
FAKULTA VOJENSKEHO ZDRAVOTNICTVI

Univerzita obrany » Fakulta vojenského zdravotnictvi » Struktura » Katedra
molekularni patologie a biclogie

KRALOVEHRADECKY
KRAJ

Katedra molekularni patologie a
biologie

Alena Svatkova
odbor &kolstvi | vedouci oddéleni projektl ve vzdélavani



Zahranicni strategicti partneri Bioinformatického centra HK

Physalia

-2 evropské firmy organizujici bioinformatické kurzy a workshopy po EU

conmiting

https://www.transmittingscience.org/

Courses

https://www.physalia-courses.org/

Explore Higgins Lake Model Coefficient Valwes

dens <- density(doto, n npts)
dx <- densSx
dy <- densSy
ifCadd =~ TRUED
plot(@,, e
yiab /¢
1fCorientat
gxZ «<-

Lake Phosphorus Concantration

yLis) o
seagbelow <- repCyl1.7, length(dx))
LFCFITY w= T)

confshade(dx2, seqbelow, dy2

Introduction to Bash and Advanced R Programming
@ fabkinn Drevs py-thon programming Bel’lln, 1_5 JUly 2019
Berlin, 14-18 October 2019
) ) o Instructor:
nteractive Datiféﬂalqwéﬁr?:d Visualization Manipulation of NGS Data for Genomic and Instructor: Dr. January Weiner

Population Genetics Analyses Dr. Martin Jones

Next Edition Comning Soon June 17-20, 2019 (Spain)
r 20U, 2 Y (ap3in)


https://www.transmittingscience.org/
https://www.physalia-courses.org/

Zahranicni strategicky a védecky partner
Bioinformatického centra HK

350,

B universitat
¥ innsbruck ~ Faculty of Biology

Wir bauen Bricken. Seit 1669

Bioinformatics in rRNA secondary structure




Potencial pro etablovani bioinformatiky na UHK

c OMPmnwonlD Al World | CIO | CFOworld | HD World | ChannelWorld | PC World | Smart

FROM IDG

Mﬂ‘hﬂd Hardware Internet a komunikace Software E-knihy Kariéra  Analyzy a studie

V Cesku studuje informatiku jen 15 % divek.
Nejvice jich je v Recku a Bulharsku, nejméné v (g . . oir Unk: |
Belqgii

Podle zjiSténi analytickeho projektu Evropa v datech Cini podil vysokoskolskych

1:8az 1:10

studentek informacnich technologii v evropskych statech v primeéru 18 %. V Ceskeé Divky
republice tento podil dosahuje jen 15 %. Nejlépe z celé Evropy jsou ha tom v tomto thapci J

sméru Recko a Bulharsko, kde mnozZstvi studentek informatiky pfesahlo 30 %. Nejniz3i
podil ma potom Belgie s pouhymi 8 %. Co do pocCtu Zeny naopak previadaji ve studiu

prirodnich ved.
autor -rd | Uda’losti[l 25.03.2019

Co do poctu zeny naopak prevladaji ve studiu prirodnich ved.




Univerzita
Hradec Kralové
Prirodovédecka
fakulta

Bioinformatika na katedre biologie PrF UHK { }

Evolucni genomika

*evoluce architektury genomu obratlovci
*rDNAom(ika) - diverzifikované role nejstarsi a nejuniverzalnéjsi frakce genomu eukaryot
*mobilom(ika) - mobilni genetické elementy (transpozony) v evoluci genomu

pylacivs

| =
- : 1
aeGSTRY se!

HRADEC
KRALOVE

OSTRAVA



Bioinformatika na katedie biologie PfF UHK Univerzita

Evolu¢ni genomika Hradec Kralové
*rDNAom(ika) - role nejstarsi a nejuniverzaln&;jsi frakce genomu eukaryot Prirodovédecka
-etablovana mezinarodni spoluprace Innsbruck, Alabama, Barcelona, Gdansk fakulta

Symonova et al. BMC Genomics (2017) 18:391
DOI 10.1186/512864-017-3774-7 BMC GenomICS GCAT

B4 genes MbPy

Review

W Vertebrate Genome Evolution in the Light of Fish

Higher-order organisation of extremely Cytogenomics and rDNAomics

amplified, potentially functional and

1 H s 1% H 2
massively methylated 5S rDNA in European Radka Symonové @ and W. Mike Howell
pikes (Esox sp.)
Radka Symonova'", Konrad Ocalewicz>, Lech Kirtiklis®, Giovanni Battista Delmastro®, Sarka Pelikinova®, Chromosoma
Sonia Garcia’ and Ale3 Kovarik® https://doi.org/10.1007/s00412-017-0651-8

ORIGINAL ARTICLE

T - genes [MDPII ® CrossMark
Review Evolutionary trends in animal ribosomal DNA loci: introduction to a new
Integrative rDNAomics —Importance of the Oldest online database

Repetitive Fraction of the Eukaryote Genome
Jana Sochorova' - Sonia Garcia® - Francisco Galvez® - Radka Symonova® - Ales Kovaiik'
Radka Symonova

Faculty of Science, Department of Biology, University of Hradec Kralove, Received: 24 February 2017 /Revised: 6 November 2017 / Accepted: 7 November 2017
500 03 Hradec Krilove, Czech Republic; radka.symonova@gmail.com C) The Authoris) 2017. This article is an open access publication



Hradec Kralové

Evolucnigenomika Prirodovédecka
*evoluce architektury genomu obratlovc fakulta

*mobilom(ika) - mobilni genetické elementy (transpozony) v evoluci genomu

&
UPPSALA . .
UNIVERSITET Evolutionary Biology Centre

Bioinformatika na katedre biologie PrF UHK { } Univerzita




Hradec Kralové
Code Week 2019 (Fijen 2019) Prirodovédecka

fakulta

Bioinformatika na katedre biologie PrF UHK { } Univerzita

CodeWweek.



Podékovani

KRALOVEHRADECKY
KRAJ

Kralovéhradeckému kraji
za financni podporu pro rozvoj
bioinformatiky na PfF UHK

Univerzita \ oo @
Hradec Kralové = I f ;I r

'/ﬂ {
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Prirodoveédecka

fakulta Corecn
REPUBLILC



