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Uplatnenie vysledkov projektu

Pritomnost génovej nestability zistenej u pacientov v dobe narodenia by mohla byt
potencialne vyuzita v klinike ako prognosticky marker rizika vzniku leukémie. Preleukemické
kmenové/progenitorové bunky, ktoré boli identifikované v kostnej dreni pacientov po
dosiahnuti remisie a ktoré preZiju chemoterapiu a predstavuju potencial pre vznik relapsov,
moZzu byt zakladom pre cielenu imunoterapiu, alebo sa daju vyuzivat pre klinické
hodnotenie minimalnej rezidualnej choroby (MRD). Po hibkovej analyze by mohol byt
expoziény systém vyvinuty v danom projekte aplikovany na uréenie efektivnych parametrov
elektromagnetickych poli (EMP) s extrémne nizkou frekvenciou (ENF), ktoré dokazu
obmedzit' rast leukemickych buniek pri lieCbe leukémie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky projektu naznacuju, Ze rdzne subpopulacie progenitorovych/kmefovych buniek
(progenitory alebo HSC/MPP) mézu byt pévodcom primarnej udalosti (preleukemicky fuzny
gén, PFG) v etioldgii leukemogenézy a jednotlivé testy s triedenim (sortovanim populacii),
expanziou a naslednou analyzou expandovanych buniek, by mohli sluzit’ ako prognosticky
test na riziko neskorSieho vzniku leukémie. U pacientov s remisiou sme metédami RT-qPCR
a FISH zistili genetické zmeny zvacsa v subpopulacii progenitorovych buniek, ale v
niektorych pripadoch sme objavili genetické zmeny aj v populacii HSC/MPP. Tieto vysledky
naznacuju, Ze aj po dosiahnuti remisie sa v kostnej dreni tychto pacientov nachadzaju
preleukemické kmeriové/progenitorové bunky, ktoré preziju chemoterapiu a mézu
predstavovat potencial pre vznik relapsov. Spatna analyza pritomnosti PFG v bunkach UCB
od pacientov s ALL pomocou FISH potvrdila pritomnost TEL/AML v progenitoroch a
HSC/MPP. My sme ako prvi dokazali identifikovat’ pritomnost PFG v jednotlivych
subpopulaciach hematopoetického systému, o by mohlo viest k naslednému vyuzitiu
imunoterapie, ktora by dokazala udrzat stav remisie. Analyzou FISH sme zistili génovu
nestabilitu v takmer vSetkych subpopulaciach hematopoetického systému v podobe ziskov
jednotlivych génov a ich prestavieb u pacientov s B-ALL uz v dobe ich narodenia z ich UCB
buniek, zatial ¢o v UCB bunkach od zdravych darcov sme nestabilitu genédmu nepozorovali.
Pritomnost génovej nestability u pacientov v dobe narodenia by mohla byt potencialne
pouzita ako prognosticky marker rizika vzniku leukémie. Nase udaje naznacuju relativne
vysoky podiel vyskytu AML PFG v UCB bunkach novorodencov. V ramci projektu sme
okrem toho vytvorili aj jedine¢ny expozi¢ny systém pre validaciu efektivnych parametrov
elektromagnetickych poli (EMP) s extrémne nizkou frekvenciou (ENF), ktoré mézu obmedzit
rast nadorovych buniek.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project suggest that different subpopulations of progenitors or
hematopoietic stem cells (HSC)/primitive multipotential progenitors (MPP) may be the cause
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of the primary event (preleukemic fusion gene, PFG) in the etiology of leukemogenesis and
individual tests with sorting these subpopulations, expansion and subsequent analysis of
expanded cells serve as a prognostic test for the risk of later development of leukemia. In
patients with remission, genetic changes were mostly found in the progenitor cell
subpopulation by RT-gPCR and FISH, but in some cases we also found genetic changes in
the HSC/MPP population. These results suggest that even after remission, the bone marrow
of these patients still contains preleukemic stem/progenitor cells that will survive
chemotherapy and present a potential for relapses. Backtracked analysis of PFG in
umbilical cord blood (UCB) cells from ALL patients by FISH confirmed the presence of TEL
/AML in progenitors and HSC/MPP. We were the first to identify the presence of PFG in
individual subpopulations of the hematopoietic system, which could help to utilize
immunotherapy for maintaining a state of remission. FISH analysis revealed genomic
instability in almost all UCB cell subpopulations of the hematopoietic system in the form of
individual gene gains and translocations in patients suffering from B-ALL at the time of their
birth, whereas in UCB cells from healthy donors we did not observe such genomic
instability. The presence of genomic instability in UCB cells of patients at birth could
potentially be used as a prognostic marker of the risk of leukemia. Our data indicate a
relatively high proportion of AML PFG in UCB cells of newborns. Besides that, we
developed in the project a unique exposure system for the validation of extremely low
frequency electromagnetic field (EMF) parameters (ENF) that can inhibit tumor cell growth.
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