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Methods for detecting genetic aberrations in patients with chronic myeloid

Detekce aberaci Vv genech asociovanych s nadorovymi
onemocnénimi, které jsou frekventované mutované u hemato-
onkologickych onemocnéni, se ukazuje, Ze ma zasadni vliv na
prognozu pacientd. Sekvenovani nové generace (NGS) se stava
neodmyslitelnou soucasti moderni diagnostiky pro komplexni
analyzu genu spjatych s onkologickymi onemocnénimi.

Hlavnimi  analytickymi  pfistupy pouZivanymi K jejich
identifikaci je panelové sekvenovani (sekvenovani souboru genti
¢i vybranych oblasti geni), analyza RNA-seq (analyza
transkriptomu, ktery koéduje proteinovy aparat v buinikach),
analyza transkriptomu v jednotlivych bunikach (scRNAseq). Tyto
vysokokapacitni a vysoce informativni analyzy umoZzni
precizovat rizikové skupiny pacientti s naslednou personalizaci
1é¢by, coz bude mit preventivni dopad pied progresi onemocnéni.

Cilem této diserta¢ni prace je:

- Vyzkum, implementace a vyuziti vypocetnich nastroja
pro identifikaci genetickych aberaci (fazni geny,
bodové mutace, inzerce/delece, CNV) a zmén genové
exprese z NGS dat

- Testovani, vylepSeni a implementace nastroji pro
analyzu dat z NGS

- Analyza a implementace vypocetnich nastroju, které
budou kombinovat zpracovani dat ze standardné
provadénych vysetfeni pii diagnostice a monitorovani
pacientd s chronickou myeloidni leukémii a akutni
lymfoblastovou leukémii

Mutation detection in cancer-associated genes frequently mutated
in hematological malignancies seems to be associated with
prognosis of the patients. Next generation sequencing (NGS)
becomes highly important for a new diagnostics algorithm
development based on a complex analysis of cancer-related
genes.

The main NGS approaches are based on panel sequencing (set of
genes or selected regions of the genes), RNA-seq (analysis of a
transcriptome that encodes proteins in the cells), single-cell
RNAseq (a transcriptome analysis in each individual cancer cell).
These high throughput and highly informative analysis enable to
precise a risk group identification of patients towards the

personalized therapy leading to prevention of disease progression.

The aims of the thesis are follows:

- Study, implementation and use of computing tools for
genetic aberration identification (gene fusions, point
mutations, insertion/deletion, CNV) and gene expression
changes from NGS data

- Testing, improvement and implementation of tools for
NGS data analysis

- Analysis and implementation of computing tools that
will combine processing of data observed from standard
analysis at diagnosis and during follow-up of patients
with chronic myeloid leukemia and acute lymphoblastic
leukemia
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