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Xponiuanit  mimdoneitkoz (XJUJI) € HalOLIbII  PO3MOBCIOKEHOIO
HO30JIOTIYHOIO  opMor0  cepeny  JiMdonponidpepaTUBHUX  3aXBOPIOBAHb,
XapaKTEpHOI0 OCOOJMBICTIO SIKOTO € PI3HI Bapiaiii mepediry mpolecy BiJ
1HJIOJIEHTHOTO, KOJIU XBOP1 HE MOTPEOYIOTH JIKYBaHHS MPOTITOM TPUBAJIOrO 4acy,
JI0 arpeCUBHOTO, MIPU SIKOMY HEOOXITHUM € HeraiHe Npu3HaYeHHs crenudiaHoi
Tepanii. 3noskicHO TpaHchopmoBaHdi B-mimdomutn xBopux Ha XJIJI 3HauHO
BIJIPI3HSIOTECA 32 IMYHO(EHOTUIIOBUMHU, TE€HOTUIIOBUMH Ta MOJIEKYJISIPHUMU
XapaKTEPUCTHKAMU, 110 OOYMOBIIIOE PI3HUINIO B KIIIHIUHINA KapTHHI iepediry XJLJI,
TEMIIax MpOoTrpecii MyXJIMHHOTO TMPOIECY Ta, 3PEUITOI0, B CTYMEHI YyTIWBOCTI
NAII€HTIB 10 MEIMKaMEHTO3HOT0 JiKyBaHHs. CHEKTp mpenaparis, 1110 Ha CbOTOJIHI
3aCTOCOBYIOTHCS IS JTIKyBaHHsA XBopux Ha XJIJI, Ta anroput™m ix migdopy, skuit
MOCTIHHO YJOCKOHATIOETHCSI, OOYMOBJICHUN BHIIE 3TaJlaHOI0 TE€TEPOTCHHICTIO
MOJIEKYJIIPHO-TEHETUYHUX  OCOOJMBOCTEH  3J0SKICHO TpaHchopMoBaHUX B-
mimporutiB. [IpoTe, epeKTUBHICTH il OKpEMHUX TMpEnapaTiB XapaKTePU3YETHCS
3HAYHOIO Bapia0eNbHICTIO cepel TMalleHTIB. BpaxoByrouu BHIll€3a3HAYEHE,
JOTUTBHAM € TIOIIYK MapKepiB, OI[iIHKa 0COOJIMBOCTEN €KCIpecii SKUX J03BOJIUTH
BUOKpeMUTHU rpynu xBopux Ha XJIJI 3 HalOLIbIIT BUPAKEHOIO YYTJIMBICTIO 10 Ail
OKpEeMHX MpernapariB, M0 JO3BOJIUTH MOKPALIUTH BiJIaJIeH]l pPe3yJbTaTu Tepamii.

Hucepramiitna poOoTa TpHCBSYEHA 3 ’SCYBAHHIO MPEAUKTUBHOI 3HAYMMOCTI



MapKepiB iIMyHO(PEHOTUIIOBOTO Ta UTOKIHOBOTO mpodinto B-niMmporuTiB xBopux
Ha XJIJI, ki BU3BHAYAIOTh YYTIUBICTh JO HUTOTOKCUYHOI A1l IIUTOCTATHUKIB.

ImyHObeHOTHITYBaHHS 37105KiICHO TpaHchopMoBaHUX B-mimbonuTiB XBopux
Ha XJIJI BusBHIIO 3HaYHY TeTEPOreHHICTh y piBHAX ekcnpecii CD5, CD20, CD22,
CD37, CD38, CD40, CD150 Ta CD180 nHa mia3maTu4Hii MeMOpaHi KJIITHH.
3okpema, excrpecis CD22 na B-nimpouurax Oyna gerexkroBana y 82,1% XBopux,
CD38 —y 50,0%, CD150 — y 51,6% Ta 38,7% BumankiB XJIJI xapaktepu3yBaiuch
HasBHIcTIO CD180 Ha mma3martuuHiii memOpaHi B-miMmdorutie. B Tol xe dac,
excrpecis CD5, CD20, CD37 ta CD40 Oyna Bussiena y 100% mociimkeHnX
BUMAJKIB. [l BCTAHOBJEHHS AacCOLIATUBHUX 3B’SI3KIB MK pIBHEM €KCIIpecii
[IJIbOBUX AaHTUTCHIB Ta 4YyTIuUBICTIO B-mimdorutiB xBopux Ha XJIJI g0
KOMITIOHEHTIB CXE€M XIMiOoTepamii, JOCH)KyBaHl BHMAJKU OyJlIH PO3MOALIECHI Ha
Ipynu 3 ypaxyBaHHSIM HasiBHOCTI 4M BIJICYTHOCTI ekcrpecii anturena (misa CD22,
CD38, CD150 Ta CDI180) abo 3anexxHo Big Memianu (M) piBHS ekcmpecii
aHTUTEHA (32 MOKa3HUKOM CEpeIHbOT TEOMETPUYHOI IHTEHCUBHOCT1 (hIyOpeCLeHIIIT
KIITHH JUIi KOXKHOTO aHTUTEHA, HOPMAaIi30BaHUX 0 BIJMOBIHOTO 3HAYCHHS
KOHTpOJIO 130Ty aHTHTIT — GeoMean ratio) va B-mimdonurax, ska mis CDS
cknagana 6,29; nua CD20 — 2,64; nius CD37 — 10,71 ta 5,08 mst CDA4O0.

Hamu Bmepmie Oyno i17eHTH(IKOBAHO 3B’SI30K MK pIBHEM eKcmpecii
iIMyHOeHoTUrnoBux mMapkepiB B-mimponutis nmpu XJIJI Ta 4yTauBICTIO KIITHH 10
KIIFOUOBUX IUTOCTAaTUKIB - OenmamyctuHy (BH), numknodochaminy (LID) Ta
baynapadiny (@JI), mo BXoIATh OO CKJIANy PI3HUX CXEM JIKyBaHHS XBOpPHX Ha
XJUIL. LIuToTOKCHYHY 110 XIMiompenapariB 1moa0 B-niMmdouunTie xBopux Ha XJIJI
BU3HAUYAIM 3a JIONOMOIOI0 pEe3a3ypHHOBOIO TECTY, € BIJCOTOK BIJHOBJICHHS
pe3azypuHy MpsSMO MPOMOPIIAHUKN BIICOTKY KUTTE3IaTHUX KIITUH. Tak, 30Kpema,
HAaM{ BCTAHOBJICHO, 110 BUCOKHH PIBEHb YYTIWBOCTI B-mimM(poIuTiB XBOpUX Ha
XJUI mo BH acomiroerscs 3 CD5™, CD37V<, CD38 ta CD40™< ¢enornmnom
(p<0,05). Kpamuii nurotokcnunuii epexr L{® mo BigHoIIEHHIO 10 B-mimMdoruTis
npu XJIJI ex VivOo croctepiraerbesi 32 yMOB BHUCOKOTO piBHs ekcmpecii CD5 Ta

CD20 (>M, p=0,01). YUytnueicte B-mimbouurie no0 ®PJI y MoHOpexuMmi He



acoriiioBana i3 cratrycom ekcmnpecii CDS5, CD20, CD37, CD38 a6o CD40, ogHax €
JIOCTOBIPHO BHUIIOI0 Y BUIAIKY OJHOYACHOI ekcrpecii Ha B-mimdomurax CD150 i
CD180 (p=0,04). Cnix BimMiTuTn, MmO 3a HasBHocti CD150" ¢enoruny Ta
He3ame)xkHo B crarycy ekcmpecii CDI180 cmocrepiraerbes — miacuUiieHHS
IUTOTOKCUYHOTO edekTy 3a yMoB oxaHodacHoi Aii dJI ta 1D na B-mmdbonutu
MOPIBHSHO 13 aHAJIOTTYHUMH MOKa3HUKAMH 3a YMOB J1i Ha3BaHUX XiMiompenapaTiB
y moHopexkumi (p<0,05). Craryc ekcrpecii CD22 He BU3Ha4Ya€ YyTJIHBICTH B-
gimbonutiB xBopux Ha XJIJI no aii BH, ®JI ado 11D ex vivo.

Brnepmie BcranoBieno, mo aktuBaiis CD180 mpusBoauTh 10 3pOoCTaHHS
yytinuBocTi B-nmimgonutie xBopux Ha XJIJI no BH y 9,8 pasziB (p=0,04), ane He
BIUIMBae Ha iX uyTinuBicTh 70 DJI Ta LID. Ilpn omnouacHii akruBanii CD150 ta
CD180 uurotokcnunmii edexkt bH Ha B-miMdonutn € anagoriyHuM 70 TaKoro, 1o
criocTepiraethest 3a ymoB aktuBaiii suire CD180 (p=0,04), HaToOMiCTh CIIPUYHHSIE
JOCTOBIPHE 3HWKEHHS 4yTIuBOCTI KmiTtuH g0 aii ®JI (72,8% vs 34,7%, p=0,04).
[anykuis CD150-omocopekoBaHOTO CUTHAIBHOTO IIISXY HE BIUIMBAE HA 3MiHY
yyTMBOCTI B-1imbonutie xBopux Ha XJIJI go aii ®JI, I1d ta BH ex vivo.

Kpim Toro, Bnepuie AocaipkeHo yyTiauBicTh B-niMdouuntis xBopux Ha XJUJI
o ®JI, [Id Ta bH 3 ypaxyBanusm piBHsa ekcnpecii 130¢popm CD150 — mCD150,
nCD150 Ta sSCD150. Bcranosneno, o piBens excrpecii MPHK »xoanoi 3 130hopm
CD150 ne kopemoe 13 uyTnuBicTiIO B-mimdouutie xBopux Ha XJIJI mo
nutotokcnunoi i ®JI, [Id Ta BH, tomy Hagami nmociimkyBaHi 3pa3ku B-
aimdoruTiB xBopux Ha XJIJI Oysio po3noiyieHo Ha TPYIU BIAMOBIIHO 10 MEAiaHU
(M) ekcnpecii MPHK i30dopm CD150, sika nns ganoi BuOipku craHosuia 0,44
ym.on. st mCD150, 0,01 ym.oa. — s nCD150 Ta 0,05 ym.on. — ais SCD150.
[TokazaHo, mo wytnuBicTh B-mmMdouutie 1o ®JI € BUILIOIO 32 YMOB BHCOKOIO
piBus ekcnpecii MPHK mCD150 (>M), a takoxx Huspkoro piBas NCD150 (<M),
(p=0,03). HaTomicTh Hu3bkuit piBeHb ekcrpecii MPHK mMCD150 acomitfioBanmii i3
Kkpamoro uyTiuBicTio B-nmimdorutie npu XJUJI mo aii D (p=0,02).

OHi€10 3 OCHOBHUX CKJIQJOBHUX CXEM MPOTUIYXJIMHHOI Teparii nepioi JiHii

xBopux Ha XJIJI € Putykcimadb — MKAT npotu CD20. JIj1s1 KJIITUH ATOJIOTIYHOTO



kiony npu XJIJI xapaktepuum € Hu3bKu# piBeHb excrpecii CD20, mo € oaniero 13
npuuuH HU3bKOi edektuBHOCTI aHTU-CD20 Taprernoi tepamii. B pamkax
MPOBEJCHHS JTAHOTO JTUCEPTAIlifHOTO IOCTiKEHHS BIIEPIIE BCTAHOBJICHO, IO
aktusarlis CD150 a6o/ra CD180 npu3BoauTh 10 3poctanus piBHA excnpecii CD20
Ha B-nmimdorurax xBopux Ha XJIJI no 2,5 pasziB (p<0,03). BusBieHa MOXJIHBICTb
NMO3UTUBHOI peryismii piBHg ekcrnpecii CD20 na mmazMaTtuyHii MeMOpaHi
370SIKICHO TpaHchopMmoBaHux B-mimdorutie xBopux Ha XJIJI nuisxom aktuBartii
CD150 ta CD180-onocepeAKOBaHUX CUTHAJIIBHUX HUISIXIB MOKE CTaTH MIATPYHTAM
st onrruMizartii antu-CD20 TapreTHoi Tepartii.

CCL3, CCL4, IL-6 Ta IL-10 € omuuMu 3 KIIOYOBHX I[MTOKIHIB, IO
CeKpeTyroThcsl B-miMdonuramMmu Tta BMICT AKuX B mia3mi kKpoBi xBopux Ha XJIJI
Ma€ IPOTHOCTHYHE 3HAYCHHS.

[Tpu mocmimkerHi ocobmuBocten exkcnpecii mutokidiB CCL3, CCL4, IL-6 Ta
IL-10 na piBai MPHK Ta 6i111ka HaMu BUSIBIIEHO PsiJi 3aKOHOMIPHOCTEH 3aJIEKHO B1JT
crarycy ekcmpecii CD150 ta CDI180 na B-mimdorurax. 3okpema, s
CD150"CD180" B-nimdormTis xapakrepHoro € B 30 pa3zis Buma ekcnpecis MPHK
CCL3 (p=0,01) ta B 15 pazi Buma excrnpecis MPHK CCL4 (p=0,01) mopiBHsiHO

0 CD150 CD180 kutitun. B Toif e uac, pipens excrpecii MPHK 1L-6 ta IL-10 y

CD150"CD180" B-niMdouurax € HUK4Ye MOPIBHAHO O arajoridyHuX MOKa3HUKIB
CD150 CD180 «xnitun y 3,8 Ta 12,7 pasis, Bimmosimmo (p=0,02). Baprto

3a3HAYMTH, 1110 OTPUMaAHA 3aKOHOMIPHICTH 1100 HU3LKOTO piBHs ekcrpecii IL-6 Ta
IL-10 y mo3utuBHUX 3a ctrarycoMm ekcnpecii CD150 ta CD180 B-mimdornmrax
30epiraeThes 1 Ha OuTkoBoMy piBHi (p<0,03).

BpaxoByroun, mo Bucoki nmokasHuku Bmicty CCL3, CCL4 B mia3Mi KpoBi
KOPENIOIOTh 13  arpecUBHOI0  KIIHIYHOIO KapTtuHoio mnepebdiry XJIJI Ta
HECIPUSATIMBUM MIPOTHO30M IS TAITIEHTIB, a MABUIICHUH piBeHb cekperrii [L-6 Ta
IL-10 mo Toro >k cmpusie pO3BUTKY CTaHy 3arajbHOi IMYHOCYIpEcii, MOIIyK
MOXJIMBUX MEXAHI3MIB PeryJisiilii piBHS CEKpellii BHUIIENEpepax0oBaHUX ITUTOKIHIB

Mae Barome 3HaueHHs. Hamu Bnepiie 6yno Bcranosieno, ujo CD150 ta CD180 e



HeratuBHUMHU peryisTopamu ekcrnpecii MPHK IL-6 Tta IL-10, tak sk niramis
CD150 a6o/ra CD180 mpu3BOIUTH A0 ITOCTOBIPHOTO 3HIKEHHS PIiBHSI eKCIpecii
MPHK IL-6 ta IL-10 (p<0,05) Ta 1o mocToBipHOrO 3HMWKEHHS ¥ 1,6-2,4 pa3u piBHA
cekpernii IL-10 B-mimdpormramu ex vivo (p<0,05). IIpore, akruBanis CD150 Ta
CD180 ue BmuBae Ha piBenb ekcrpecii MPHK CCL3 ta CCLA.

B pe3ynbrari BUBUEHHS 3B 3Ky MK YyTJIUBICTIO B-mimdoruTie XBopux Ha
XJUJI mo murocratukiB Ta piBHeM ekcmpecii MPHK IL-6, 1L-10, CCL3 ta CCL4
HaMHM BIJIMIYEHO PsiI JOCTOBIPHMX 3aKOHOMipHOCTeH. binmbina uytnuBicts B-
aiM@oruTiB xBopux Ha XJIJI, sskux OyJji0 BKIIOUEHO Y JIOCTIKYBaHY BUOIPKY, 10
nutotokcnuHoi 1ii ®JI ta BH acowmiiioBana 13 Bucokum piBHeM ekcrnpecii MPHK
CCL3 (M>1,47 ym.on.), CCL4 (M>2,81 ym.01.) Ta HU3BKHM pPIBHEM EKCITpecii
MPHK IL-10 (M<1,08 ym.ox.). HaromicTe HH3bKHH piBeHb ekcrpecii MPHK IL-6
(M<0,22 ym.ox.) Ta IL-10 (M<1,08 ym.01.) acomilioBaHH# i3 BUCOKOIO UyTJIMBICTh
37105IKiCHO TpaHcpopmoBanux B-mimdonutis go aii ®JI 1 LD ex vivo.

Komnoi nocroBipHOi 3ayekHOCTI Mixk Tokasaukamu BMicty CCL3, CCL4,
IL-6 Ta IL-10 y nma3mi kpoBi 1 uyTiuBicTi0O B-nmimdonutie xBopux Ha XJIJI g0
nurorokcnyHoi aii GJI, I{® ta BH He 6yno BUsBIEHO.

Omxe, uyrnuBicth B-mimdommtie xBopux Ha XJIJI 10 mmrorokcmuHOi mii
Ipenaparib, sIKI BKJIIOYEHI 0 CKIJIaTy KOMIUIEKCHOI XiMioTeparii po3pi3HI€ThCS B
3aJIEKHOCTI B iX OIOJOTIYHUX XapaKTepUCTUK. Pe3ynpTaTH NpOBEIEHOTO
JOCIIJKEHHSI ~ CBiYaTh MNP0  JAOUUIBHICTh  YJOCKOHAJICHHS  QJITOPUTMY
KOMILJIEKCHOTO MiAXOAY 10 BUOOpY cxemu JikyBaHHS XxBopux Ha XJUJI, mio
BKJIIOYATHME OIIIHKY €KcHpecii psiiy MOBEpXHEBUX MapkepiB B-mimdonuris, a
came CD5, CD20, CD37, CD38, CD40, CD150 ta CD180, Bu3HaueHHS piBHS
excnpecii MPHK i30hopm mCD150 ta nCD150, a takoxx MPHK 1urokinis CCL3,
CCL4, IL-6 Ta IL-10.

KurouoBi ciioBa: xponiuawmii pimdoneiikos, B-nimdpomurn, CD150, CD180,

IL-6, IL-10, CCL3, CCL4, uyTnuBicTh A0 Jl1i IMTOCTATHKIB.



SUMMARY

Shcherbina V.M. Cell surface receptors and cytokines as predictive factors
associated with sensitivity of chronic lymphocytic leukemia B lymphocytes to
cytostatics. — Qualifying scientific work preserving manuscript rights.

Thesis for the degree of Doctor of Philosophy in the field of 09 Biology in
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Chronic lymphocytic leukemia (CLL) is the most common nosological form
of lymphoproliferative diseases characterized by variations in the course of the
disease from indolent when patients do not require treatment for a long time to
aggressive one which requires the immediate appointment of specific therapy. The
malignant CLL B lymphocytes differ significantly in their immunophenotypic,
genotypic and molecular characteristics underlying the differences in the clinical
features of CLL, the rate of disease progression and sensitivity to drug treatment.
The range of drugs that currently used for treatment of CLL patients as well as the
algorithm for their selection are constantly improving due to the heterogeneity of
molecular and genetic characteristics of malignant B-lymphocytes. However, the
effectiveness of individual drugs is characterized by significant variability among
CLL patients. Considering the above it is advisable to search for markers the
assessment of the expression of which will identify groups of CLL patients who
will have the most pronounced sensitivity to certain drugs and thus will improve
the long-term results of therapy. The thesis is devoted to elucidation of predictive
component of markers of immunophenotypic and cytokine profile of B-
lymphocytes in CLL to cytotoxic action of cytostatics.

Immunophenotyping of malignant B lymphocytes of CLL patients revealed
significant heterogeneity in the expression levels of CD5, CD20, CD22, CD37,
CD38, CD40, CD150 and CD180 on the plasma membrane of cells within the

studied sample. In particular, the expression of CD22 on B-lymphocytes was



detected in 82.1% patients with CLL, CD38 in 50.0%, CD150 in 51.6%. 38.7% of
CLL cases were characterized by the presence of CD180 on the plasma membrane
of B-lymphocytes. At the same time, the expression of CD5, CD20, CD37 and
CD40 was detected in 100% of the studied cases. To establish associative
relationships between the expression level of target antigens and the sensitivity of
B lymphocytes of CLL patients to the components of chemotherapy regimens, the
studied cases were divided into groups based on the presence or absence of antigen
expression (for CD22, CD38, CD150 and CD180) or median (M) of antigen
expression on B-lymphocytes (according to the geometric mean fluorescence
intensity value of antigen normalized to such value for mAb isotype control —
GeoMean ratio), which for CD5 was 6.29; for CD20 — 2.64; for CD37 — 10.71 and
5.08 for CDA40.

In the study, we identified for the first time a relationship between the
expression level of immunophenotypic markers of malignant B lymphocytes and
their sensitivity to key cytostatics, which are the components of different
chemotherapy schemes for CLL treatment — bendamustine (BEN),
cyclophosphamide (CP) and fludarabine (FL). The cytotoxic effect of
chemotherapeutics on CLL B lymphocytes was determined using a resazurin test,
where the percentage of resazurin reduction is directly proportional to the
percentage of viable cells. In particular, we found that a high level of sensitivity of
CLL B lymphocytes to BEN is associated with the CD5™>, CD37"<, CD38" and
CD40M< phenotype (p < 0.05). The better cytotoxic effect of CP on CLL B-
lymphocytes ex vivo is observed in cases of high expression of CD5 and CD20
(M>, p =0.01). The sensitivity of CLL B-lymphocytes to FL is not associated with
the expression status of CD5, CD20, CD37, CD38 or CD40, but is significantly
higher in the case of simultaneous expression of CD150 and CD180 on B-
lymphocytes (p = 0.04). It should be noted that CD150" phenotype of CLL B
lymphocytes regardless of the expression status of CD180 is associated with an
increase in cytotoxic effect under the simultaneous action of FL and CP as

compared to FL and CP used as single agents (p < 0.05). The expression status of



CD22 does not relate to the sensitivity of CLL B lymphocytes to BEN, FL or CP
ex Vvivo.

For the first time, it was found that CD180 activation leads to 9.8-fold
increase in the sensitivity of CLL B lymphocytes to BEN (p = 0.04) while not
affecting their sensitivity to FL and CP. The cytotoxic effect of BEN on CLL B
lymphocytes in the setting of simultaneous CD150 and CD180 activation is similar
to that observed when only CD180 is activated (p = 0.04), instead causing a
significant decrease in cell sensitivity to FL (72.8% vs 34.7%, p = 0.04). Induction
of the CD150-mediated signaling pathway does not change sensitivity of CLL B
lymphocytes to FL, CP and BEN ex vivo.

In addition, for the first time the sensitivity of CLL B lymphocytes to FL,
CP and BEN was studied taking into account the expression of CD150 mRNA
isoforms — mCD150, nCD150 and sCD150. It was found that the level of mMRNA
expression of any of the CD150 isoforms does not correlate with the sensitivity of
CLL B lymphocytes to FL, CP and BEN. Therefore, it was decided to divide the
tested samples into groups according to the medians (M) of mMRNA expression of
CD150 isoforms (0.44 r.u. for mCD150, 0.01 r.u. for nCD150 and 0.05 r.u. for
sCD150). It is shown that the sensitivity of CLL B lymphocytes to FL is higher in
the case of high mCD150 mRNA expression (M>), as well as low mRNA levels of
nCDI50 (M<), (p = 0.03). In contrast, low mCD150 mRNA expression is
associated with better sensitivity of CLL B lymphocytes to CP (p = 0.02).

One of the main components of first-line chemotherapy schemes for CLL
treatment is Rituximab - monoclonal antibody against CD20. CLL B lymphocytes
are characterized by a low level of CD20 expression on their cell membrane, which
is one of the reasons for the low effectiveness of anti-CD20 targeted therapy. As a
part of this dissertation study, it was found for the first time that the activation of
CD150 or/and CD180 leads to an increase in the expression of CD20 on CLL B
lymphocytes - up to 2.5 times (p < 0.03). The possibility of positive regulation of
CD20 expression on the plasma membrane of CLL B lymphocytes by activating



CD150 and CD180-mediated signaling pathways could be advantageous for
optimizing anti-CD20 targeted therapy.

CCL3, CCL4, IL-6 and IL-10 are among the key cytokines secreted by B
lymphocytes and their content in the blood plasma of CLL patients has prognostic
value.

We found a number of patterns in mRNA expression of CCL3, CCL4, IL-6
and IL-10 relative to the expression status of CD150 and CD180 in CLL B
lymphocytes. In particular, CD150"CD180" B lymphocytes are characterized by up
to 30 times higher mRNA expression of CCL3 (p = 0.01) and up to 15 times higher
MRNA expression of CCL4 (p = 0.01) compared to CD150°CD180 cells. At the
same time, the mRNA expression levels of IL-6 and IL-10 in CD150°CD180" B
lymphocytes are 3.8 and 12.7-fold lower, respectively, as compared to those in
CD150CD180" cells (p = 0.02). It should be noted that the obtained low mRNA
expression level of IL-6 and IL-10 in CD150"CD180" B lymphocytes is also
confirmed at the protein level (p <0.03).

High levels of CCL3, CCL4 in blood plasma correlate with an aggressive
clinical course and unfavorable prognosis. Besides, increased secretion of IL-6 and
IL-10 also contributes to the development of general immunosuppression state.
Based on above, it seemed important to explore the possible mechanisms
regulating secretion of these cytokines. We first found that CD150 and CD180 are
negative regulators of IL-6 and IL-10 expression, as ligation of CD150 or/and
CD180 leads to a significant decrease in the level of IL-6 and IL-10 mRNA
expression (p < 0.05) and to a significant reduction of IL-10 secretion by CLL B
lymphocytes ex vivo up to 1.6-2.4 times (p < 0.05). However, activation of CD150
and CD180 does not affect the mRNA expression levels of CCL3 and CCLA4.

Our study of the relationship between the sensitivity of CLL B lymphocytes
to cytostatics and mRNA expression levels of IL-6, 1L-10, CCL3 and CCLA4,
demonstrated several reliable patterns. Within the studied group of patients, the
higher sensitivity of CLL B lymphocytes to FL and BEN is associated with high
MRNA expression levels of CCL3 (M> 1.47 r.u.), CCL4 (M> 2.81 r.u.) and low



MRNA expression level of IL-10 (M <1.08 r.u.). In contrast, low mMRNA
expression levels of IL-6 (M <0.22 r.u.) and IL-10 (M <1.08 r.u.) are associated
with a high sensitivity of CLL B lymphocytes to FL and CP ex vivo.

No significant relationship was found between the content of CCL3, CCLA4,
IL-6 and IL-10 in blood plasma and the sensitivity of CLL B lymphocytes to the
cytotoxic effects of FL, CP and BEN.

Therefore, the sensitivity of CLL B lymphocytes to the drugs used in the
chemotherapy schemes varies depending on their biological characteristics. The
results of the study indicate the expediency of improving the algorithm of a
comprehensive approach to the choice of treatment scheme for CLL patients. It
would be beneficial to include into such survey the assessment of the expression of
a number of surface markers of B lymphocytes, namely CD5, CD20, CD37, CD38,
CD40, CD150 and CD180; mRNA expression levels of mCD150 and nCD150
isoforms of CD150 as well as mRNA expression levels of cytokines CCL3, CCL4,
IL-6 and IL-10.

Key words: chronic lymphocytic leukemia, B lymphocytes, CD150,
CD180, IL-6, IL-10, CCL3, CCLA4, sensitivity to cytostatics.



