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A stanner measures the fluorescence of each dye separately.

Priklad pouZiti microarray dat
v klasifikaci nadort

o3

The higher rato ofred to green fuorescence at the sptfabeled TEPY, for instence, shaws that the
TEP1 gene is expressed more highly in sporulating than in budding yeast cells.
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Nasnimany obraz z DNA Cipu vypovida o
pritomnosti DNA urCité sekvence ve vZorku ,....pemm




Factory-made DNA chips such as this one
are produced with techniques normally
used in the semiconductor industry.
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Postup pfi zpracovani RNA-seq dat
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AnaIVSiS Pipeli ne Priklad pouZiti microarray dat

U

Alignment software {R NA-STAR, GENAF, TopHat2, etc.)

i

Samplel bam | Samp!e! bam | | i

|

| sampleifq || SampIEZIq

| Annotation GTF file |

QoRTs Data Processing Utility (Java) &<
| Chromosome size file |

L p ;
~ -~

QoRTs Visualization/Cross- External Utilities:
Comparizon package (R} DESeq2, DEXSeq; edgeR, UCSC browser, |GV, etc.,

. — -

Quality Cantrol Analysis results l Genome-wide visualization |

| cross-comparison plots |

Prevzato z Hartley & Mullikin 2015, BMC Bioinformatics 16(10:224)



Postup pfi zpracovani RNA-seq dat

FASTQ files
corrupted FASTQ files

low-qualty reads ( Contamination:
Quality control
- Bacterial (Vertebrates);
| FASTOC& FASTX - Microbes and Fungi (Plants)

reads with uncaned bases

GANNNN —l_
Reference genome Alignment GTF/GFF file
(FASTA format) TopHatz | with gene model
BAM/CRAM files

Gene expression

quantification
| Tse2
BASELINE EXPRESSION DIFFERENTIAL EXPRESSION
[ rexm | " Differential
T' ’ analysis
DESeq?

Quantile normalization

https://www.ebi.ac.uk/training/online/course/functional-genomics-ii-common-

technologies-and-data-analysis-methods/differential-gene
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Uplatnéni v mediciné

Uplatnéni v mediciné

Rakovina nekontrolované déleni bunék v disledku
mutace (onkogeny, supresory nador().

Méreni genové exprese nachazi uplatnéni v diagnostice
rakoviny.

» 0 jaky druh rakoviny se jedna ?

» jaka je progndéza pro danou diagnézu ?



Rakovina krvi nebo kostni diené leukemie

» Myelogenni, lymfocytick4, akutni, chronicka ?

v

vV v v v Yy

Acute Myelogenous Leukemia (AML) Acute
Lymphocytic Leukemia (ALL)

Neni produkovano dostate¢né mnozstvi krvinek
Anemie — slabost, infekce, snizena srazenlivost krve
AML: 10,000 pfipadud rocné

ALL: 3,500 dospéli / 2,400 novorozenci

AML nebo ALL ?
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Diagnéza ve specializované laboratofi
» ALL:58
» AML: 14
Lécba: chemotherapie, transplantace kostni diené
» ALL: corticosteroidy, vincristin, methotrexat,
L-asparaginasa
» AML: daunorubicin, cytarabin
Spravna diagnoza je velice dulezita pro nasazeni
spravné lécby
Microarray muze podporovat rozhodovani
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Priklad sady genu, které koreluji s
prognozou

Uplatnéni v mediciné
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Analyza expresnich dat

vV v.v. vy

v

méfeni s nizkym poCtem opakovani
rozpoznavani obrazu

prevod na matici Ciselnych hodnot
normalizace

statistika jednotlivych pozic a gentd (primérna hodnota,
rozptyl, eliminace extrémnich hodnot, atd.)

kontrast: dvé sady experimentalnich podminek

» specifika: n >> p

PCA, LDA, shlukovéa analyza (clustering), strojové
uceni

» analyza v kontextu funkce (GO, KEGG)

analyza v kontextu sekvence (blizké motivy a geny,
zvlast promotor)

analyza ¢asovych a prostorovych fad (koregulované
geny)
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Priklad pouZiti microarray dat

Samp]e | Sample 2 . . H i Sa“plﬂ n v klasifikaci nadort

Gene |

Gene 2
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Expression Profile ——=

Gene p
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Jak zjistujeme podobnost dvou expresnich
profiltl &i jejich schopnost klasifikovat
vzorek?

Analyza expresnich dat

AML

¢ =(1.1,1,1,1,1,0,0.0,0,0,0) J]ﬂ[l"mﬂ
gene, = (e, €3 €3, . . . ,83) _lﬂkﬂﬂmnﬂ
gene, = (e, e3¢5, . . ., &53) [] DE [] a

Expresni profil je chapan jako mnozina bodu v
multidimenzionalnim prostoru, popf. jako sada postupnych
vybérd z populace genu ¢&i zdroj informaci o vzorku
c.genel skalarni souéin (cos uhlu, ktery zviraji)
d(c,gene) euklidovska vzdalenost (postihuje i absolutni
hodnoty exprese)
corr(c,gene) korelace
MI(c,gene) vzajemna informace
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RNA'Seq Prednaska 8

Analyza expresnich dat

HOXB2
ChiP-seq Poi2

RNA-seq

ChiP-seq PKNOX1

o | DL R LM

ChiP-seq and RNA-seq data exemplified at the HOXB2 gene




RNA-Seq - aplikace

TCGA data

Preprocessing
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RNA-Seq - Volcano plot O

Volcano plot
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https://www.gettinggeneticsdone.com/2014/05/r-volcano-plots-to-visualize-rnaseq-
microarray.html



RNA-Seq v diagnostice rakoviny

pre-mRNA
(Gene 2)

mRNA
(fused)

Gene
Junction

End-paired
short reads

e — ‘ '

a) Trans.
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In-situ hybridization

In situ hybridization of
Acsl5 in mouse E14.5
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ChlP-on-chip

matrix
¢ genomic DNA e aniibody
we_ =
cross-ink
and shear
purify,
ChIP-on-chip wet-lab portion of the workflow | | ampify.
! and label
\ /
hybridization v
<00 o\ﬁ’f\
D)
h
fluorescence tag

S0

DNA microarray

http://en.wikipedia.org/wiki/ChIP-on-chip y
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Multiclass cancer diagnosis using tumor
gene expression signatures (Ramaswamy
et al., 2001)

Priklad pouZiti microarray dat
v klasifikaci nadort

» V praxi se k diagnostice pouziva soubor klinickych a
histologickych vySetfeni.

» Je mozné je nahradit molekularnim vySetfenim ?

218 nadorli a 90 zdravych tkani

microarray (exprese genu)

5 000 000 zjisténych hodnot

metody strojového uceni (CLUSTER, SOM, SVM)

klasifikace (OVA = one v. all)

Uspésnost 78%

YyVYyVvVYVvYVvYYy



T¥idy a metody pro klasifikaci

HIERARCHICAL
CLUSTERING

DATASET
(16,063 Genes, 218 Human Tumor Samples)

BR PR LU COLY BL ML UT LE RE PA OV ME CNS

MOLECULAR
MARKERS
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Hierarichické aglomerativi zhlukovani

Ziskavani expresnich dat
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Jak funguje klasifikace do vice tfid

Ptiklad pouZiti microarray dat

MULTlCLASS PREDlCTlDN v Klasifikaci nador(
Breast OVA Melanoma OVA CNS OVA
Classifier 1 Classifier 7 Classifier 14
p ALL OTHER @

O Hypnrp{ane
& I @
O O/ p. @

/. Confidence
’ . ‘e

Test Sample Breast (High Confidence Prediction)

X
o =

BR PR LU CO LY BL ML UT LE RE PA OV MECNS

BREAST




Kvalita predikci s riznymi stupni

spolehlivosti

Confidence

Training A % Test A % PD A %
" 100% 1% 100% 2% 0%
& 100% 1% 0% 0% 0%
212 .
z M 100% 3% 100% 4% - %
1 % -
, 00% 2% | Ly 8% 15% 100% 10%
D s [ A A e 3% 3%
gl ; e R e | o Y s 2w 18% 52%
Correct Errors Correct Errors Correct Errors
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Pocet genll potrebny k Uspésné klasifikaci

Accuracy (%)
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Spolehlivost klasifikace

Train Predicted Class
BL BR CNS CO LE LU LY ME ML OV PA PR RE UT n
BL e 13% 1% 3% ¥
BR 88% 3% ]
oS 100% 16
@ co 1% % 13% ]
S 100% %
= o 1w 1% s0% 13% 8
2 Ly 100% 16
© me 100% 8
Em 13% 3% 13% 13% 8
g ov fu% 13% 38% 13% ]
pa | 1a% 1a% 13% 6% ]
PR 13% 3% 5% 8
RE 19% 13% 13% 3% 8
ur | 13% 8
n l 8 1" 16 10 24 5 16 10 8 8 6 7 6 144

V107 Bioinformatika | -
Prednaska 8

Ziskavani expresnich dat
Uplatnéni v mediciné
Analyza expresnich dat

Ptiklad pouZiti microarray dat
v klasifikaci nadorti



P

Da




	Získávání expresních dat
	Uplatnení v medicíne
	Analýza expresních dat
	Príklad použití microarray dat v klasifikaci nádoru

