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Souhrn

cDNA microarrays je progresivni technika umoziujici studovat, sledovat a porovnavat
transkripcni aktivitu az nékolika tisici gent najednou a dava nam uceleny obraz o genové
expresi. Pouzili jsme tuto techniku pro studium a definovani transkripéniho statusu
vydiferencovanych neutrofili (z bunécné linie HL-60), u kterych béhem procesu diferenciace
do granulocyti dochazi k vyrazné zméné€ tvaru bunécného jadra. Pro ex vivo studium
granulopoézy jsme pouzili bunécnou linit HL-60.

Pomoci cDNA microarrays techniky jsme porovnali zménu exprese v HL-60 bunécné linii,
granulocyta diferencovanych z HL-60 pomoci DMSO a granulocytl ziskanych z periferni
krve pacientd. Transformaci dat ziskanych z cDNA do transkripénich map jsme vybrali
chromosomalni doménu s nizkou zménou exprese (upregulace nebo downregulace) v pribéhu
myeloidni diferenciace do neutrofilnich granulocyti. Vybrana chromosomalni doména
spliiovala nejlépe kritéria, kterd jsme si pro dany experiment stanovili. Vzhledem k tomu, ze
zmény upregulovanych ¢i downregulovanych oblasti bezprostiedné spojeny se zménou
polohy celého chromosomalniho teritoria a lze na nich sledovat zmény spojené s lokalnimi
posuny. Pro tento geneticky lokus jsme pfipravili DNA sondy a pak jsem pomoci FISH
techniky sledovali jeho prostorovou distribuci v jadfe. V dalsi ¢asti experimentu jsme pomoci
imunoznacicich metod sledovali distribuci heterochromatickych a transkripéné aktivnich
oblasti v jadre.

V této praci jsme potvrdili, ze cDNA microarrays v kombinaci s FISH a imunoznacenim je
vynikajici metoda pro vybér a sledovani epigenetickych mechanismi regulace genové
exprese. Nase vysledky pfinaseji nové informace o zmeéné topografickych parametri
genetickych lokusti s malou zménou exprese a jaderné architektury v pribéhu diferenciacnich

procest nadorovych bunék.



Abstract

cDNA microarrays is an advanced technique that provides possibility of studing,
monitoring and making comparison of transcription activity of more than thousands of genes
at one moment and brings large scale view to gene expression. We have used this technique to
study and define transcription statuses of differentiated granulocytes (from HL-60 cell line)
that dramatically change nuclear shape during granulocyte differentiation process. We have
used the HL-60 cell line to study ex vivo granulopoiesis.

Using cDNA microarrays technique we have compared changes of gene expression
in HL-60 cell line, in granulocytes differentiated from HL-60 by DMSO and granulocytes
obtained from peripheral blood of patients. Using our microarrays data we have generated
transcription maps. We have chosen chromosomal domain with low alternations of gene
experession during myeloid differentiation to neutrophilic granulocyte. Selected chromosomal
domains matched the requirements we have determined for our experiments in advance.
Because of the fact that centre of gravity of chromosome 19 doesn‘t change its position during
dufferentiation, positions of up-regulated or down-regulated domains are not linked with
positional alteration of whole chromosomal territory, alterations linked with local
displacement can be monitored. DNA probes marked by fluorescence have been prepared and
used for FISH experiments studying spatial arrangement of genetic loci during granulopoiesis.
In the other part of our experiments we have studied the distribution of heterochromatical and
transcriptionally active domains in the nucleus.

In this work we have confirmed that cDNA microarrays in combination with FISH and
immunostaining is an excellent approach for dispatching and monitoring epigenetic
mechanisms of gene expression. In conclusion, our data have provided new information about
spatial arrangement and higher order nuclear organization during tumor cells differentiation

processes.
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