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1. Y nuceprauiiiHiil pob0Ti IpefCcTaBieHi pe3yIbTaT HAYKOBUX JOCJIiIKEHb, SKi CBiI4aTh, o B-mimdpountn npu
XJIJI xapaKTepu3yThCSI TETEPOTr€HHICTIO 32 PiBHEM IIOBEPXHEBOI EKCIIPECIi, JIOKaIi3alli€l0 Ta XapaKTEPOM EKCIIpecii
isodgopm CD150 peuenrtopa. Bussnena koekcripecis CD150 ta CD180 penenTtopis y 59% HocCaigKeHnX BUMATKIB
XJIJ1, a TakOXX HaWBUILMIA CTYIIiHb ix KoJyioKkasizatii (88%) Ha oBepxHi 37105IKiCHO TpaHC(POpMOBaHUX B-nimpouuris
npu XJIJI. Biepiie neTeKToBaHO BUKJIIOUHO UTOIIA3MaTUYHY ekcnpecito CD150 Ta CD180 y B-nimouunrax npu
XJUJI, sixi He HeCyTh AaHi peLenTopy Ha MoBepxHeBill MeMm6paHi kiiTuH. [TokazaHo, mo B-nimdonutu npu XJIJI
BoiHOYAc ekcnpecytoTs Ha piBHI MPHK Tpancmem6panny mCD150 izodpopmy, i30dpopmy 3 abTepHATUBHOIO
LMTOIIa3MaTYHOIO YacTuHO NCD150 Ta po3unHHy SCD150 izopopmy, npu nbomy y 85% BUNanKie nepeBaxae
ekcrnpecis mCD150, a y pemwru - nCD150 i3odpopma. PiBens ekcnpecii pozunnHoi sCD150 izodpopmu y B-nimdpounrax
nipu XJIJI mocToBipHO niepeBuiye Takuil y B-nimdouurax nepudepuydHoi Kposi 300poBUx JOHOPIB. B-rimdountn



npu XJIJI He3anexxHo Bif, noBepxHeBoi ekcnipecii CD150 3patHi cexpetyBatu SCD150 B ymoBax in vitro. Jliraris
CD150 a6o CD180 Ha 3n0sikicHO TpaHcdopmoBaHux B-nimdouutax aktusye Akt, ERK1/2, p38MAPK Ta JNK1/2
CUTHaJIbHI MINISIXU. Briepiie BUsBIEHO, 110 BHACHIAOK ogHoYacHOi diranii CD150 Ta CD180 Ha B-nimdorurax npu
XJIJI Bin6yBaeThcs npurHideHHs pochopuiiioBaHHs KOMIIOHeHTiB Akt Ta MAPK curHanpHUX MIISXiB, a came Akt,
ERK1/2, c-Jun, RSK, p70S6K, S6RP, 4E-BP, noBne nedocdopumnoBanns pp38MAPK Ta BincyTHs aktusauis mTOR.
3'sicoBaHo, 1o B-nimdouutu y Beix Bunankax XJIJI xapakTepusyoTbcs 3HIKeHUM piBHeM ekcrpecii MPHK
TpaHckpunuiiHoro ¢axkropa PU.1 Ta nigsumenum piBHeM ekcnipecii MPHK SPIB, nopiBHsIHO 3 HOpMasibHUMU B-
nimpouutamu. Bnepuie nokazaxo, mo CD150 ta CD180 peunenTtopu MOXYyTb OYTH 3a/Iy4eHi 0 MOAYJISLii
TPaHCKPUILIiHUX nporpam y B-nimdornurax npu XJIJI yepes peryssiiio piBHs eKcIpecii TpaHCKpUNLIHUX
¢dakropis EBF1, IRF4, IRF8, PU.1, SPIB Ta BCL6.

2. Chronic lymphocytic leukemia (CLL) is the most common form of adult leukemia in Europe and North America. A
key feature of CLL is its extremely variable clinical outcome. Diverse genetic and epigenetic lesions, different
phenotype profile and functional status of signaling molecules in malignant CLL B cells are molecular
underpinnings of disease heterogeneity. This thesis is devoted to the characterization of CD150 isoforms
expression, topology and signaling properties in CLL B cells. Immunophenotyping of CLL cases showed significant
heterogeneity in expression of CD150, CD180, CD20, CD22 and CD95 expression. CD150 cell surface expression
(csCD150) was detected in 71.6% of examined CLL cases with the portion of positive cells in the range from 7 to
93%. In 50.8% CLL cases B cells expressed low levels of csCD150. Medium expression level of CD150 was detected
in 10.4% of CLL cases. Only 10.4% of CLL cases were characterized by high level of CD150 cell surface expression
with more than 60% CD150+ CLL B cells. The expression of csCD150 positively correlated with the expression of
the CD37, CD180, CD95, CD48, and CD5. It should be noted that in 59% of CLL cases B cells coexpress CD150 and
CD180. Moreover, CD180 showed the highest level of colocalization with CD150 on the cell surface of CLL B cells.
In the absence of CD150 and CD180 on the cell surface both receptors were expressed in the cytoplasm. The CD150
receptor was colocalized with markers of the endoplasmic reticulum, the Golgi apparatus and early endosomes. In
contrast, CD180 was detected preferentially in early endosomes. To find out which CD150 isoforms are expressed
in CLL B cells, we focused on the canonical transmembrane CD150 isoform (mCD150) that has two ITSM signaling
motifs in cytoplasmic domain, the secreted CD150 isoform (sCD150) that lacks the transmembrane region, and a
novel CD150 isoform (nCD150) with an alternative cytoplasmic tail without known signaling motifs. To discriminate
the mRNA expression of these CD150 isoforms we performed qRT-PCR using primers that are specific to unique
region of each isoform. The mRNA expression level of the mCD150 isoform positively correlated with CD150 cell
surface levels (r=0.4, p<0.05) in CLL B cells with the median of expression in the range of normal B cell subsets. We
showed that regardless of CD150 cell surface expression the mCD150 was a predominant CD150 isoform in 85% of
CLL cases. However, 15% of studied CLL cases were characterized by elevated nCD150 mRNA levels. The majority
of CLL cases had significantly increased expression level of the soluble sCD150, moreover CLL B cells secrete this
isoform. To find out whether csCD150- and csCD150+ CLL B cells are different in their signaling network profiles
we used two approaches: (I) comparison of signaling profiles of csCD150- and csCD150+ CLLs and (II) testing
whether CD150 ligation trigger signaling events in CLL B cells. The csCD150- and ¢sCD150+ CLL B cells had
different patterns of constitutive phosphorylation. In the csCD150+ CLL samples the basal levels of tyrosine
phosphorylation and phosphorylation of serine /threonine specific motifs that are substrates for either AMPK, Akt,
PKA, PKC, or CDK kinases generally were higher than in the csCD150- samples. Since the mCD150 isoform with
two ITSM signaling motifs in the cytoplasmic tail is predominant in CLL B cells, it may mediate signaling leading to
the higher basal tyrosine and serine /threonine phosphorylation levels in csCD150+ CLLs. To assess this possibility,
we stimulated csCD150+ CLLs with anti-CD150 mAb and compared levels of phosphorylation to unstimulated cells.
CD150 ligation had no significant effect on the phosphorylation pattern either of AMPK, PKA, PKC or CDK
substrates or any effect on global phospho-tyrosine levels. However, after CD150 ligation on csCD150+ CLL B cells,
we detected an additional 40 kDa band in the phospho-Akt substrates suggesting that the Akt pathway was
activated. Indeed, after ligation of CD150 on csCD150+ B cells Akt was phosphorylated at S473 and T308. Since
CD150 and CD180 showed the highest level of colocalization on the cell surface of CLL B cells, we assessed



whether crosstalk between CD150 and CD180 mediated signaling pathways may happen. We performed
simultaneous CD150 and CD180 coligation on CLL B cells in comparison with CD150 or CD180 crosslinking alone.
CD150 or CD180 crosslinking on CLL B cells alone led to activation of Akt, mTORC1, ERK1/2, p38MAPK and JNK1/2
networks. Both CD150 and CD180 target the translation machinery through mTOR independent as well as mTOR
dependent pathways. Moreover, both these receptors transmit pro-survival signals via Akt-mediated inhibition of
GSK3o and FOX01/FOX03a. Unexpectedly, coligation CD150 and CD180 receptors on CLL B cells led to mutual
inhibition of the Akt and MAPK pathways. While CD150 and CD180 coligation resulted in reduced phosphorylation
of Akt, ERK1/2, c-Jun, RSK, p70S6K, S6RP, and 4E-BP; it led to
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