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Uplatnenie vysledkov projektu

Nase ziskané vysledky vyuzijeme na pripravu dalSich narodnych a medzinarodnych
grantov. Nase vysledky maju vyznamnu ulohu v objasneni heterogenity nielen nadorovych
plazmatickych buniek mnohopocetného myelému (MM), ale aj interakcii klonalnych MM
buniek s jednotlivymi zloZkami imunitného systému a tym prispeju k lepSiemu pochopeniu
patogenézy mnohopocetného myeldomu. Okrem toho, naSe vysledky posluzia aj na moznu
pripravu novych diagnostickych nastrojov, respektive budu pouzité ako nové biomarkery,
ktoré budu tvorit’ zaklad pre nové cielené anti-myelomové terapie.

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

V tejto Studii uvadzame pokro€ilu analyzu heterogenity plazmatickych buniek (PC) v ramci
komplexného imunitného mikroprostredia kostnej drene (BM) v kohorte 16 pacientov s
MGUS, 25 pacientov s tlejucim myelémom (SMM), 43 novodiagnostikovanych myelémovych
pacientov (MM) a 104 pacientov s relabovanym alebo relabovanym/refraktérnym MM, ako
aj 10 zdravych darcov pomocou analyzy vysokorozmernych dat hmotnostnej cytometrie
(CyTOF). Nas postup bol navrhnuty tak, aby umoznil su¢asné profilovanie PC, ako aj
jednotlivych diferenciacnych $tadii B-bunkového vyvojového radu spolu s adaptivnym a
vrodenym imunitnym mikroprostredim BM pocas evolucie a progresie mnohopocetného
myelému (MM). Komplexna analyza nadorového imunitného mikroprostredia v MM odhalila
zmeny v adaptivnej a aj vrodenej zloZke imunitného systému v premalignych a aktivnych
Stadiach MM. Transforméaciaz MGUS na SMM bola asociovana so zmenami v Specifickych
subtypoch imunitneho systému. Charakterizacia intra- a interneoplastickej heterogenity
malignej populacie PC odhalila, Ze regulatory B-bunkového vyvoja ako aj kmeriové markery
boli asociované s klinickou progn6zou. Okrem toho sme odhalili a definovali rézne
imunofenotypové profily, distribuciu buniek a modulaciu signalizacie v ramci B-bunkove;j
lymfopoézy, dokonca aj v Stadiach premaligneho myelému, ¢o potvrdzuje pritomnost
klonalnej hematopoézy. Vysledky hodnotenia u€innosti rozli¢nych anti-MM terapii ukazali,
Ze rezim revlimid-velcade-dexametazén ovela vyraznejSie moduloval viaceré markery
asociované s MM v PC subtypoch a tiez v Stadiach dozrievania B buniek ako terapia
cyklofosfamid-velcade-dexametazén. KoreSpondenéna analyza imunitnych subtypov u
kazdého pacienta stratifikovala skupinu MM pacientov, ktori boli asociovani so zlymi
klinickymi vysledkami. Preto nasa hibkova molekularna charakterizacia PC v imunitnom
ekosystéme v roznych stadiach MM demonstruje uzitocnost a vhodnost' vyuzitia CyTOF
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technolégie na definovanie heterogenity a prognézy ochorenia, ako aj monitorovanie
ucinnosti lie€by u pacientov s MM.

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

In this study, we report a comprehensive analysis of PC heterogeneity within the complex
immune landscape of the BM microenvironment in 16 MGUS, 25 smoldering multiple
myeloma (SMM), 43 newly diagnosed multiple myeloma (MM), and 104 relapsed or
relapsed/refractory MM patients, as well as 10 healthy donors, using data-driven high
dimensional mass cytometry (CyTOF) analysis. Our pipeline has been designed for profiling
PC and maturation stages of B cell lymphopoiesis/B-lineage differentiation concurrently with
the adaptive and innate immune BM microenvironment during MM evolution and
progression. Comprehensive analysis of the tumor immune microenvironment in MM
revealed profound modulation of adaptive and innate immune system in both premalignant
and active MM conditions. The transformation from MGUS to SMM was associated with
alterations in specific subtypes of immune system. Characterization of intra- and inter-
neoplastic heterogeneity of malignant PC revealed that B cell development regulators and
stemness markers in malignant PC were associated with clinical prognosis.

In addition, various immunophenotypic profiles, cell distributions, and modulation of
signaling in B cell ymphopoiesis were defined, even in premalignant myeloma stages,
confirming clonal hematopoiesis. Evaluation of the efficacy of anti-MM therapies showed
that revlimid-velcade-dexamethasone regimen more profoundly modulated several MM-
associated markers in PC subsets, and also in B cell maturation stages, than
cyclophosphamide-velcade-dexamethasone therapy. Corresponding analysis of immune
subsets of each patient reveled stratification of MM patients that were associated with poor
clinical outcomes. Therefore, our in-depth molecular characterization of PC in the immune
ecosystem at various stages of MM demonstrates the utility of CyTOF technology for
defining disease heterogeneity and prognosis, as well monitoring of treatment efficacy, in
patients with MM.
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