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Bioinformatika

— sber biologickych dat
— archivace biologickych dat
— organizace biologickych dat

— interpretace biologickych dat
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Biologové sbiraji data

— Carl Linné
(1707-1778) -
sbiral, archivoval a
organizoval data

— stredovekeé
botanické zahrady
-jizv 16. a 17.
stoleti - dovoz,
produkce a
vymena rostlin
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Data meni biologii
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Lidsky genom

— kompletni sekvence lidské DNA
— 3.2 Gb dat

— ~20 000 gend

—1 SNP na 1300 nukleotidu -> 3

000 000 nukleotidu rozdil mezi
dvema jedinci
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Rychlost sekvenovani

Kilobases per day per machine

10000000
Massively parallel /
e sequencing
1000000 PacBio
lonTorrent
100000 /
10000 - - Sotexa—
Capillary sequencin :
B pillary seq 9 _/ S0LID
. Gel-based systems
454
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Cena sekvenovani lidského genomu
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Sekvenovani a data

osekvenované lidské genomy v roce 2014 228k x 3x10? bazi
= 7x10'% bazi

genom viech obCanl CR 10m x 3x10°= 3x10'¢ bazi

100 000 genomes - UK
cela populace - Faorske ostrovy
velké skupiny obyvatel - Finsko, Island, Némecko, Spanélsko
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|pb dat = 1000 000 000 000 000
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— 1PB hudby v mp3 formatu by hral 2000 let

— velikost pameti lidskeho mozku je asi 2.5 PB
dat

— Google zpracoval v roce 2009 okolo 24 PB
dat denne

— EBI ma nyni kapacitu 60 PB dat

— CERN do roku 2012 nashromazdil 200 PB
dat
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DNA databaze ENA

Reads growth

20-Apr-2015
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2006 2008 2010 2012 2014
Year

— Sequences (13.6 trillions) —Bases (1,736.5 trillions)
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Databaze 3D struktur
108 |24 struktur

@ 1973-1999
@ 2000-2007
@ 2008-2011
@ 2012-2014
@® 20I5

The chaperone GroEL
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Data nedavaji odpovedi

Jak vyuzit dostupna data k nasemu prospéchu?
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— bioinformatika v mediciné
— bioinformatika v zemédeélstvi

— bioinformatika v prumyslu
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Bioinformatika v mediciné

CO——

PAH PULMONARY ARTERIAL HYPERTENSION KNOWLEDGEBASH

nowve

Gene Expression

Ottan global view on the gene
QPIESSION I vaTOUS SamDies
of puimonary anenal

hypenension

fre See more

128N e =
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Home About Statistics + Downloads + Help + External Links Terms of Use + Contact Us MIMmatch &= NEW

OMIM® Online Mendelian Inheritance in Man®

An Online Catalog of Human Cenes and Genetic Disorders
Updated 20 April 2015

Search OMIM... Search

Advanced Search : OMIM, Clinical Synopses, Cene Map
Need help? : Example Searches, OMIM Search Help, OMIM Tutorial

Mirror sites : us-east.omim.org, europe.omim.org
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Advanced Search «

Search

ALLELIC VARIANTS (23 Selected Examples):

Table View
.0001 LUNG CANCER, SOMATIC

KRAS, GLY12CYS [dbSNP:rs121913530] [ClinVar]

In a cell line of human lung cancer (211980), Nakano et al. (1984) identified a 34G-T transversion in exon 1 of the KRAS2 gene, resulting in
a gly12-to-cys (G12C) substitution. Studies of the mutant protein showed that it had transforming abilities consistent with activation of the

gene. *

In a study of 106 prospectively enrolled patients with primary adenocarcinoma of the lung, Ahrendt et al. (2001) found that 92 (87%) were
smokers. KRAS2 mutations were detected in 40 of 106 tumors (38%) and were significantly more common in smokers compared with
nonsmokers (43% vs 0%; P = 0.001). Thirty-nine of the 40 tumors with KRAS2 mutations had 1 of 4 changes in codon 12, the most common
being G12C, which was present in 25 tumors. *
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Ras onkogen

—jeden z ortologu malé GTPazy Ras
—molekularni prepinac

—mutovan v 20 % lidskych nadoru

—mutovan az v 90 % pripadu u specifickych
typu nadoru

20
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—obtizne zasazitelny léky
—hladky povrch

—zastupitelnost ortologu

—mutace glycinu Cini protein konstitutivne
aktivni

—Vvyvoj inhibitoru mutace G12C ->
personalisovana medicina
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ldentifikace pathogena z bunecné odpoveds
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ldentifikace pathogena z bunecné odpoveds
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Bioinformatika a zemeédelstvi

@w can yov still eat fhosi@

umvuksl’f’f
CANTEEN
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Sekvenovani vyznamnych plodin a zvirat

Published Plant Genomes

— ryze, psenice, kukurice, cukrova

trtina
—rajce, banan, jahoda, vino /
>
o . o . /
dodnes asi 90 druhu rostlin —

—krava, ovce, treska

—kure, prase
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Cile

—zvysit odolnost plodin i zivoCichU vucCi stresu
abiotickému (sucho, salinita) i biotickému
(skudci, pathogeny)

—2zVvysit produkci

—snizit naklady
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Jahoda

— jen 250 let stara plodina

Arabidopsis Grape
27,025 30,434
10,384 9477
23,163 23,030

— maly genom (240 MB) sore s

39,207 genes in clusters

Strawberry
33,264

9,895
18,170

— >33,000 genu

— 681 “jahodich” gend - vang, chut #=="" o

4 species
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Rychle se vyvijejici geny
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Human (118)
ECM-receptor interaction (4)
Small cell lung cancer (3)

Mouse (84)

Dog (120)
Hypertrophic cardiomyopathy (4)
Dilated cardiomyopathy (4)
Tight junction (4)
Adherens junction (4)
Focal adhesion (5)

Regulation of actin cytoskeleton (4)

Horse (311)
Glycerolipid metabolism (4)
Retinol metabolism (4)
Endocytosis (8)

Cow (147)
Fatty-acid metabolism (3)

Regulation of actin cytoskeleton (6)

Lysine degradation (3)

Pig (331)
ECM-receptor interaction (7)
ABC transporters (5)
Focal adhesion (11)
RNA degradation (5)
Epithelial cell signalling in HPI (5)
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Bioinformatika a prumysl
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Téezba ropy

— cast ropnych lozisek je vzdy nevytezitelna

—vysoka viskozita neumoznuje vytazeni
ropy

— Microbial Enhanced Oil Recovery
(MEOR) - technika manipulace s
mikrobialnimi kulturami lozisek

—in silico identifikace vhodnych genu a
kmenu bakterii k redukci nevytezitelnych
zasob
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g Prirodovédeckd fakulta Shrnuti

—metodické pokrokry v biologii vedou k explozi dostupnych dat
—ulozeni a zpracovani techto dat je obrovskou vyzvou
— data jsou zakladem experimentU

— vyuziti techto dat je naprosto nepredstavitelné bez zapojeni
informatickych pristupu

— bioinformatika je vyuzivana jiz dnes v medicine, zemedelstvi |
pramyslu

— pocitujeme vSak nedostatek kvalifikovanych odborniku, ktefi
mohou dat dostupnym biologickym datim smysi|

— rutinni sekvenovani lidi dale zvysi potavku po bioinformaticich
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Biology faces a quantum leap into the
incomprehensible

“In the past, we have seen biological explanations as commonsense. They
have explained how genes direct the manufacture of proteins or account for
the appearance of disease through the behaviour of bacteria and viruses. But
such simplicity is likely to disappear in the near future.”

Paul Nurse
(http://www.youtube.com/watch?v=Te8bXvinilA)
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dekuji za pozornost
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