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Annotation

Chronic Lymphocytic Leukemia (CLL) presents with clonal expansion and
accumulation of CD5+CD19+CD23+ cells in peripheral lymphoid organs and tissues and bone
marrow. The disease can be characterized into two major subgroups, immunoglobulin (Ig)
heavy (H) chain gene (/GHV)unmutated and mutated, which is prognostic of an aggressive or
an indolent disease respectively. There is increasing evidence that CLL cells receive
microenvironmental signals which support their growth, survival and expansion in vivo. Since
CLL has been suggested to be antigen driven (although currently unknown) elucidation of both
— the antigen itself and the pro-survival signaling pathways are pivotal in identifying a cure for
the disease. Possible receptor, which interacts with the microenvironment is a member of Toll-
like receptors family — CD180. It has been shown, that CD180 is expressed heterogeneously on
CLL cells, and mainly on those with mutated IGHV genes. Ligation of CD180 with monoclonal
antibodies (mAb) induced activation of approximately 50% of the CD180+ B-CLL clones,
subdividing them into Responders (R) and Non-Responders (NR).

CLL cell line MECI has been established in 1999 from peripheral blood lymphocytes of EBV-
seropositive CLL patient. Since this time MECI cell line is approved as a model for CLL
immunopathology studies.

It should be noted, that MEC1 cell line was established from the patient with mutated
IGVH genes (mutation level — 94.6%). At the previous stage of the research, performed by our
group, it has been demonstrated, that MEC1 cells are anergic towards B cell receptor (BCR)
ligation and can be observed as a model of non-responder CLL clone. Our group also has shown,
that MEC1 cells express CD180, but the percentage of CD180-expressing cells isn’t stable: an
increase in CD180" cells number can be seen during exponential growth stage, first 72 hours
after the cell culture re-seeding. Taking into account, that anergic MECI cells proliferate in
response to non-specific stimulation — culture re-seeding and also based on data published by
others, that it was possible to induce proliferation of non-responder clones from CLL patients

by mitogenic stimulation, we suggested, that MEC1 cells stimulation with mitogen, might give



us possibility in case of mitogen-derived proliferation further investigate CD180 participation in
pro-survival pathways.

Therefore the main aim of our research was to investigate an effect of non-specific
stimulation in MEC1 cells. For stimulation we have used phorbolmyristate acetate (PMA). The
current research suggested to investigate how mitogen-stimulation affects: 1. Phenotypic
profile; 2. Pro-survival pathways; 3. Proliferation process; 4. Activation level. Also additionally
we have added a task (5%): to investigate time-related changes in phenotype of MEC1 cells in
spontaneous culture. At the previous stage of the research, we already have seen, that during
the time interval 24 h — 144h after culture re-seeding, CD180 expression on MECI is variable at
different time-points. As a control unstimulated cultures re-seeded simultaneously with the
experiment have been used. At different time-points we measured proliferation, apoptosis and
activation levels in stimulated cultures, also checking surface expression of receptors
functionally linked to BCR signalling pathway: CD180 and CD32.

Surface expression level was detected by using subsequent fluorochrome-conjugated
monoclonal antibodies (mAbs), according standard immunophenotyping procedure. Samples
were analysed on flow cytometer (FACScan, Becton Dickinson). To evaluate the proliferative
state of cells in response to stimulation, we looked at cells distribution between cell cycle stages
by staining of double-stranded DNA with ethidium bromide. To evaluate pro-survival
processes, we measured apoptosis level, looking at both: percentage of cells on late stages of
apoptosis (on EB staining-derived picture — hypoploid section) and percentage of cells on early
stages of apoptosis (using detection of phosphatidylserine surface expression by Annexin V,
combined with propidium iodide staining). To evaluate cells activation we checked surface
expression of the activation marker — CD38. In case of all abovementioned assays, sample
analyses has been performed on flow cytometer (FACScan, Becton Dickinson).

According the obtained results an increase in CD180 surface expression level has been
detected after the stimulation with PMA (CD180* cells % spont: 10.4+2.3, PMA-stim.: 30.5+4.6,
p<0.01). CD32 expression was unchanged compared to control. At the same time in PMA-
stimulated cultures an increased percentage of late apoptotic cells have been detected (cells % in

subGo: spont. 15.25+3.9; stim.. 30.43+3.9, p<0.05). From the other side, the percentage of cells at
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the early stage of apoptosis not only wasn’t increased, but also had a tendency to decrease
compared to spontaneous cultures (spont. 13.5+4%; stim 3.31+1.4%). The abovementioned
discrepancy can be explained by activation-induced cell death (ACID), which seems to be
triggered by PMA in a part of MEC1 cells population. Therefore due to the immediate character
of ACID process, at 0.5h time-point all cells already exhibit signs of late apoptosis and can’t be
detected by Annexin V/ PI double staining.

MEC1 cells distribution between cell cycle stages hasn’t revealed proliferation in
response to mitogenic stimulation (cells % in S phase: spont.5+0.7; stim. 3.25+0.5; cells % in
G2/M: spont. 2+0.6; stim. 1.9+0.5). While normal lymphocytes respond to PMA with an
intensive proliferation. Neither an increase of activation level (according CD38 surface
expression) has been detected (CD38* cells % spont. 30.6+8.1; stim 19.7+5.5 ). In spontaneous
cultures, CD38 expression was maximal at 0.5h after re-seeding (30.6+8.1%), while at later
time-points it decreased (at 96h: 5+0.01). CD180 expression profile also has been studied in 0.5 —
24h interval after re-seeding. It has been shown, that CD180 expression starts to increase at 8h
after re-seeding ( CD180* cells %: 0.5 h - 10.4+2.3; 8h - 24.2+3.5, p<0.05), reaching maximal
point at 24h (29.5+5.2, p<0.05). BCR signalling pathway’s negative regulator — CD32 expression
in contrast to CD180 is low at 24h (11+3.8%), while increasing at 96h (36+1.3% ).

Abovementioned results reveal that MECI cells appeared to be anergic not only towards
BCR stimulation, but also towards strong mitogenic stimulation. From the other side with a
certain delay a change in phenotyping profile in response to PMA stimulation has been
detected: CD180 expression increased on 24h after stimulation. This fact suggests, that beside
acting through the same signalling pathway, BCR and CD180 are partially independently
regulated. As it has been already mentioned, MEC1 cells present a model for non-responder
CLL clone, therefore in case of this anergic clone we have shown, that by an external stimulus
can induce modulation of CD180 surface expression. The obtained results will help to
investigate the anergy phenomenon of non-responder clones and also the role of CD180 in CLL

pathogenesis.
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B-Jorew - B §6bo3oero erodgmao@do ¢0golzgdos

BCR - B cell receptor (B ) 6M90wwo 69393@™60)

LPS - Lipopolysaccharide (¢ro3m3meoolisds®oo)

ERK - extracellular-signal-regulated kinase (3569-x 900 bogbsgrom M9yMEocdwEo
3065%0 )

NF-kB - nuclear factor kappa-light-chain-enhancer of activated B cells( sg@&o030690wo B

2R 090l d0OMZM0 BogBmOo kappa-dbw)d+gdo xo3F30L go85de0gMgdgE00 )

NF-AT - Nuclear factor of activated T-cells( 355d&H03909eo T »x6H9gqdol doGm3weo
39JBHME0)

ITAM - immunoreceptor tyrosine-based activation motifs (03996069 393GH™OHOL MOOMHBOEDY
55336900 59dBH03530996M0 196T0TWIZOMBY)

TLR — Toll Like Receptor (Toll- dbas3b0 G:9393G™60 )

IGVH - immunoglobulin heavy chain variable region(08bmgemdmeobols 3dodg %330l
395600589 OHO 3560)

Zap70 - Zeta-chain-associated protein kinase 70 (Zeta x 5330006 sLt3069099¢00 360mEH90b
3065%s 70)

p38MAPK - P38 mitogen-activated protein kinases (P38 do@magbom 50306093990 3Gm@Eg0b
3065%9)

AID - Activation-Induced Deaminase (5J@&035:300L 85060093060909¢00 ©©953065b9)

sIg — surface Immunoglobulin (b9s306H)0 039bMyEMdMwobo)

ITIM - immunoreceptor tyrosine-based inhibitory motifs (0d9669393@™M0L 00OHMHBoEDY
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B-Jooe 3530963900L 12%—-30 33b30090s 89—17 JOMImbmdol 17p ¢rm3mbol gerg3os.
59 8009056MgMdL LodLogbol L3OO 960 p53.[20,21] 53 g9bol 3GMEMIGHOL oS
P53-0bL 3964300l IMW3939, MMIgE0E 4odMf3gME0s 353mEOMJdJ0 9gbol Y3000
56 3993o300m, gbodems 0f)3939gL G1 MgLEHMod00l dmblbsl B-Janer vxMggddo. 30ws
p53-b 99mdeos 00mJdgmb MmamOE GHMIBLIOOREFOWMW FsIBHMOL, GMIgwos of393L
396900L  9dL3EMIYLOOL  BHMIBLOJBHOZ5300L 96 BHOIBLMYGAMILOSL.  p53—-00  2odmfizgyero
G6bLgdBH035300L LETBBYGd0s 29b9gd0, MMAWGOOE BsObO 50056 G1/S (30300M9gd5T0.
9000—-96mo  SLgmo 4960 303wob 0b3ododmEmo p21-WAF-1 s 296900, H™Iwgdogs
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B503M@bo 5(056 53M3EGHMBOL 3MbEGHOMETo. sbigmos Bcel-2-0b s6@sgymboliGo Bax. p53—om
396306HMdgdMo  BHMIBLOYGAMgLo0L LsFoBbgs Bel-2 4960. p53-0L 9gEH03MO0L ©O396MR35L
3999905 250m0ofjgoml XMool 3OHME0ggMHO300L  9BJoMgdS3 @O 3d©aMBgbols
230b3bgaMde0390s3. p53 39gbols 3mEogool M™L LodlogbMmo MY MgIdo 0d9b9b 3eMbmMo
399653q00L MbsMU.

090Lsm30L, ®MI dmbgl IgVH g9gbols 3@ sios boFo®ms BCR-ob 53538060905 Ag-osb
@5 9930353006 dgwo Gogo 3MME9LYdOL  AOBbMGOE0gWgds. 5833505, oL B-Jwen
X900, OMIgddog  sEFowo 543l IgVH  g9bol  dm@oEosl, 30006090056
009bmwmyon®s  3m3393HbGHWM0 B 9x69w0gd0sb. 53ob  Lsxdz9w DBy,  SOLGOIMOL
3950510, OMmI ob B-Jwwew 9x6Hgogdo, H®Igddog 96 oMol IgVH 9960l dm@sgos
30000093056 dmmdforgdgwro, naive 565303393 96GHMO0 MR MIWVIO0IB, MWMIEs Bgmegl
dbcmog, dgbodegdgos, MMd (omdmodzbgb obgmo 3md39GgbGMO0 B 69090056,
I gd03 56GH0g9b0m LE0TMEsE00L 89809 96 3560306 FMES30sb. [22]

X9IO-XJOMDOm 56 5MHOL (36mdoo ol 394sboBdgoo, HMIWgdoa 29653060HMdYd96 B-Jerem-
056 535300690  JOMIMBMIME  50gMHO300L @S IbMIME  3300EgdgOL.  MMI3S
50Ls603bs305, MO0 b60dsbo, MHMIgEoE sdsbILOSMYIJ0s B-Jarer Mx6ggdolsmgzol.
9B9b0s: ITIM I OMEO BYermI)Mgd0 s AID-0l 9dudeglios.

OXOIQOL  gm39ew  ©ogmBalb 096 bgal  GYW®IIOoL  EIMIgds.  B-jeogw
IXOIIO0L  BHmdgmHgdo bmMIsermMo B x69gdmsb  99eMgd00m  go30wgdom
0m3@0gs. 505FHOOYONE B-Jroe xrOIEIOL IBO® dmzwy HIwmdgHgdo 533, 300609
3935300l 8Jmbg  odxnmME30@GIdL.  s0lsbodbsgzos ol, ®MmI 306390 BHodol  sbvy
5659 BHoMgdmo IgVH 9496900l 9933390 MxM9g0qd0 Mudm b53wgdo 0b@9blogmdoo
04mx3056, 30069 I9mMg 3Ho30L MXM)Id0. 53 F90mb393530 FHJMIGOHSBMWO 5JGH0ZMdS
9600369cmgbo  Fomoos,  Goi  Tgbodwrms  gMm396  30339bLoEosl  M3gmadl 53
X 0909000  ©3000MOJLI  IMIWg  BHMIgOgdL.  GHgermdgmol 36033693560

©59M309053 Fgboderms 25653060HMdML  GgwmdgH o obybdsgos, Mmdgwog of)393L
396m30L 56M5LEHIOOEMOMOIL. SM5MY30360M 390 JOMIMBMINWO Q5OIRYMBIOS, OMAMO3
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Dgbo Fo®dmowaqbl GgermdgMyeo obgbdiool d9gal, Moa sBggg 0§393L JOMIMLmAol
053956350, ©9200b9)™ 53308035309 96 IEgEOSL.

B-Jorew 5350099398l Gemdemqolisg o6 495Bboso IgVH ggbols 3995300 o 99300 000
mE9bmdoom CD38+ Mx6M9gEqd0, 5699 MHM™Igdog 90932903690056 JeobozmEo 9dody
3530963goL, 99300 doe0sb Im3wg GH9XmdgMgdo s M350 JOMIMBMIMWO 5dYMSFOS.
326M9m39 5096036935 Pp53-0b OLRMDJ30s. OO 5Toby, B-Jarer-ols Fgdmbgzgzsdo
bedsG OO 3039033930900 by3dsm@ bdoGos.[22] Mmadm dg@os, AID ggbo, GMIgwog
Bea®3sc® B 6909080 IgVH 2960l 3@s30sl g9653060mdgdL s ©bd-ol bgadgb@gdol
©99Y309L 0BMEH03MM0 F9IMM30L OML  9dudMgloMEgds B-Janen-ol 89dmbggzsdog,
099935 bMm 33009 BMSJ30580.[22]

40 (9Bg dgBHo b3zl xsbIMMgwo 53056900l Lolberdo bBsbsbo o0dbs olgoo B
wodxm3o@gool 93069  890339mds  (3%), OMIWIdLsE  Sbolosmgdm  B-Jenew-ol
X 090900l dbs3bo 0dMbmBgbmEo3o  (CD19+, CD20+, CD79b low), Hmymé Bsbl obobo
Po08m0ddbgb B wodxmiEo®gool  Lgwgdaoolsl  3embo®mo 533080353000,  53dl
5Q3BEGHMOIOL ol RsgBHO, BMI oo 509603690500 L %5330l 0BMmEGH03900L  dmbmEGH03M©o
94u3egbos s IgVH 996930l 30fMm ©9396m@msMo0. gl dmzmgbs 2-x96 MaG™ bIoMos
39399390 60 fieols bgdmm, 30O Joergddo [22]

1.3 B @odgmpo®gdob 1xOgenw 3o3wdo dgligwob 6ganwsgos

B 9%69©0900L 36m0xg96ms300 bgds 35000 249630056900l 2563399 93odbg b
009bmEMo  35bboll EOHML, OHMEILsE bgds B x69gdol 253039wqds  9bGH0ygbol
Lo3sbbmo s T MXMgEOL IHAsMgdOL 39339Md0 JIb0sH Bsbslobmgsb (3963 M9dU.

B m%690me 69393G™6M0L bGodmwomgds bgds 30egdom 96 3merolsds®omeo
36¢02969000m. Toll-8b53L0 09:393G™MMYdOL 30 — 35mMAbMMO 3BIM©IBHd0m[23,24].

Go gsBsdo 039mxqds dmliggbgdver dymds®mgmdsdo dymao Y69 Id0, OMIGWmS

UG0FMESE0SE 96 Fmbs. 30EMA6MMO Loabswgdol 99gas® gu WYX MIIO0 49FMPOSD
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Go 535056 s 8900056 MX MM 3ozerdo. Gi Bsbsdo, MXMIOMEO (30300l J0MHZ
9390500 MxM9go 9dBs©I0s ©HI-U Mg3035300LM30L FMIEI63Mm BIBsdo. 23056 Gi
3359500 9YxM9JO0 350056 MguEM0J300L HgOEowb, GOl J9gys3 0L0bO 5oL S
530%580. 894960Bag00, MMIWIdoE 93MbEGHMM®WYdL MxMgol 303wdo Jgbzesl s dob
36aMgLbosL  b5305mE  3M3Wgdlmo s oblbgsggdMEos. ImB3gbgdols FPMTsMIGMdS
5JBHoemo 3OHMm3EgLbos s BOWMEE0sE 56 SMHOL odmf3gMwo LBEGH0IMEsEool LodEoMOm.
90@™M39699M3s LogbsErgdds 9MTMGHM MbS A5aLEI6 Loabswrgdo WMo 3030l
QOO0 OGRS BHMOIOL, 50539 b 499936909egmb ol Bod@mM9gd0, MHMIGOO;
00365396 YIXOIQV GOILL-

B 9% 6909330 Logbsols goo39ds begds ITAM mdgbgdol 99339mdom, H@IEgdos
390056 BCR-U 3m33wgdbol CD79a, CD79b 0dmeng3megool  d0s30@GH™m3wsHdmémo
56800009360m0900L 990500396 mdsdo. BCR-U  99dm3F3s  g9b5306MHMdgdL  36mEHgob-
006MHMmDBob 30bsBgdol Lyn o Syk-U od@Eogsosost. Syk sgmlgm®owomgols BLNK/SLP65,
b9l Mfigmdl Lobogabowm aBob 296305090l F9dgao dmddggdgdom, PLCy2 s BTK
39005605308 GdI6 FoEsX MY 530LBIE 35¢3E0AL, 5dGH03WYdS 3OMEHJob
3065%s C(PKC) s dodmaqboom sg@03060900wo 30m@Egob 30b6sbs(MAPK). Lyn 3o - Src
mxobob 9360 3065Bs5, HMIgEos sx3mbrmOowomgdl ITAM-q0b.

5Q33GHMOMO 300900, OMIWYOLSE  0930LdbMHOZ  vMBZoMIM0  BYMHTI6EHMEO
5d3H03mds 56 459B605m, 250059(Y39® MMl 535dMdYb Loliogbsgrm gBsdo B »xegool

090Ul go5HY39G L.

Nox 56ob 6535 30033mbgb@0sbo 19039630, Hm3gwo3
00096005, HMmYMO3 BogmE0GHVIO 0B 39-BoME0GNE bb3oolbgs  x©9wgddo.
9mbggbgdme  MxMggddo Nox  96M9-5dBHoemos  ©s  99ygds Mo  xaMRoLysb:
090365b5bob  ©39300609dMo  BWegmi3odMdO™mdo  b558 @y  30GHMBmMGOo
300339 Jloligob p47 Phox | p67 Phox | p40 Phox | 593 035:300L 8999y PKC sgmligmMowomgdls
GOAMBMNO 3m33mbgbE 0L, Mog 0(393L 3MBBMOTo30Mw (33e0EgdgdL s F)IYO®
1535 gdsL I3l Fom FoI0bsEWMb Bgs3oMmBy gplrhex s P22 Phox-ls 30339JLoSD
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9605©. GHEMBLEM3s300LsL p47 Phox -y phox Mdgbo M3953806M©9ds PI(3,4)P2 -l 3e0sBIM6M
09003656580[25]. 55620500l  ©5@0350l 2533 MTo3900LbmM30L 19MIGBEGHLm30L
39300099905, ®MmI Rac GTP-5%s oymb sd@Howmeo. B ¢x6Hgwogdo 450m0dwdsgqdgbd 5-10%
139OMJBoEL,  OMYMOE  BRMB303HJ00,053  S0bLBYds  oIBME0EIddo  MmJLoEIBIL
393OW0BMMH0 30d3mbgbE oL, gp9lrhex  Fqd306090wo mboom. bwydgmmdboo  BCR-U
9gd999d5L 53E0gM9gdL SM930M©s306 PTK-bg dmddgwmgdom, 51939 sbgbl 3sen3odol
©Mbol IMM0MmYdL[26].

Syk-b dogé BLNK-U g30bgm®omomgdobsl bosbogbscnm g®sdo gmomggds PLCy2 s Vav.
BLNK-63599¢)0690w 05339030 B ) 690q00L 3563006090006 1390900 oM©039990y,

X 090900 LEOWWsE 396 IH0BII0D, IOWVZIMPO0S 350300l Fodmbmogolwawgdol
36m39b0, NF-xB-Ub 543035305 05 BCR-000 060030693990 36H:™M@093965309.

BCR-b 939906900l bbgs Bodmogds 2589959 gdmeos BCR-U  3:m3wgduosb
SLEMEOMYIME 30-69(393GHMOGOM6. gigbos CD22, CD19, CD21, FcyRIIB, 35000 30-¢00a5:309
BCR-056 03936 Logboeols 8m@eo®gdst. Mm@gbsg 3m33egdgb@ol  M9Egddmedo
2(CD21) sbmgoMgds CD19-00b, 96@096L  C3d-boob 3™33gdldo 3909do0s
93539069l CD19/CD21 s g95deog®mmb Logbsero PI3K-I combols dmds@gdom. PI3K-l
W030QMYOO  3MOM©OIHJ00 30 FJ00H0osgzgh BTK-U 3¢rsbdm®  993065blomsb, byl
399909096 Bbgoobligs Lologbocnm qbsl, s1939 39w E0wdol IMdOEPODsE0sL. Lyn doge
CD22-5  ITIM-900L  gmbgm®owwotmqds  0f393L SH2-omd96  999339cro  SHIP-1
BOol,0060MB0b  BMLRBIGHIDPOL 0bEMEoMYOL, o3 ™30l dbGOg ofjgg3l  BCR-L
Lobogbsgrm a0 SYK 56 PLCy2 -b 00g-83mbgm®omo®mgdsls[27].

BCR-l 3990m330Lb 0909y oMmbBob 3065930 Syk s Lyn obogotgdgb
Lobogboenm 3535 30Ol BMLBMOOWOMIOOL dbom. B MxMgomsb dymgo
b9 dgdfymdo 30egdo 8609369wm356 MMl 5359mdI6 Loabsgdol Aos3gdsdo s
96%08900L o LBLEHMIBHIOMB GO o3dMmY®580[28]. gMm-gMmo 3603369 m3zs60
dmg3mmss BAM32, sbggg bmdowos DAPPILsbgwom[29]. BAM32 dspseo mboom
994L3M9gLOMYdS BsbsLObMZD B MxM9ggddo,  8goEegl  GH9Mdobscr®  3engduGMobols
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3mdmeomaool (PH) mdgbl, BCR -b d90m330Lsb LHGsx350 3mbam®owo®@gds mommbob
139-%g Src 3065%900L B0 s BHMIBLEPMEFOMEYOS 3esBIME F9ddM6sDg PH comdgboo.
9B BH®bLEMIs30s 91939 sdM3009dME0s PI3BK-b 5d@03m0ds%g. BAM32 fofjocrols( DT40)
@5 9580560l (BJAB) B x69®09dd0 5692w9omgdl  3oe30w9dol  obgdsl PLCy2-U
L53Moqdom[30,31]. BAM32  56OH9amEomgdl  5dBHobol  Jugel  Racl  49obmbob
AMoxmbgs@om. Racl, Rho-cxsbol GTPsbs, 3s6s3gdl od@Hobol 3meodg®oBbsgosls o
99936560l @bsmFgosl. BAM32-U  Fo6do gdudMgboolbsl, sbggg Raclsgd@ogmds o
05BoEMMo  F-5dBobol  ©@mbg  Fomoos. 9gBH0bsmb  sbmzoMgdmwo  BmbRbol
932906 900LmM30L BsFoMmMs dmbgl BAM32-Ii 3mbgm®owo®mgds Y139-%g Lyn-b dog®
5 Mbs JMbgl sMH0569d9wo PH s SH2 omdgbgdo. slg3g 8603369cmgzs605 BAM32-
b 5393306905 1580Bbg 0bMBOEH0MS6[32]. BAM32-l 5de0o®mgdl Laboabscwm a®Bsl MAPK
3000 s 0§393L MYXMIOL A5IMRYBSL.

96m-g0mo 3609369wmgzsbo s139dBHo Mog BAM32-L sbslosmgdl s6olb dobo  PH
©MJgbol MBI ©3953d06MgL PI(3,4)P2 -U 3™ dewog®s, 3omg PI(3,4,5)Ps . BCR -b
390m3F30L 99909y PIBK 535¢)9¢00Bgdl PIP3-l §63mddbsls PI(4,5)P2-qosb. SHIP 456ogdbols
PI(3,4,5)Ps-U - PI(3,4)P2-000. 356505 BAM32-0l 3esBd«6 9993610659 093600690
©59m300090os  PIBK-U  5d3ogmdsdg, omd3zs BAM32  sb6bbgsgoqds  PI3K-%bg
©59M 30009090 bbgs 30egd0liyeb, 3s35e0mo BTK-bgsb. Hogsb dolo 693609E06Mgdsl
50O 593l 0lgo 306MHMdYdT0,MM35 PI3K-Bg ©059m300999mo Bbgs gHgool sd@EogzsEool
bosobbo  ©od3g0mgdmos. BAM32-L  ©930G06M90s  Fgodgds  9bdsergdmgls
39bLsBEgOME  Lsbogoem a%bgdl. BAM32-bmzsm@dotmgdmer (BAM32 KO) omopg390do
6shg96900 0gbs BCR-ob 39dm3FIzom 0bmEo®gdmmo  3Gmeoggdszool 93390600
399306905, 09 EOHML MMES 3OMEORIOE0IX0 35IHgdo JoBMEBg6xdHBY IMM3IMWO 56
0ym. sbgzg BAM32 KO 5239000 T-50m30090w0 s6@olbgmemgdol  3sbwybgdol
d9LHogolsl 498m3w0bs, MM dombgszs 0dols, MM IgG-b xsdmm0 E™by bmMIsL
d99L50509d5,  BbsLObMZbO (396Gl T9bseBMBgdOl o  9x30bMdOL  ImI[oxggdols

360m39bgd0 98 9339000  IMPZYME0s.  50bodbMwo  IMM393900  JMMYGELOMYIOOS
0DMGH03-3930B0MYO  IBOEOGHIOMD  3Eslgdol  FoIMMZOL  OML.  FoMYdMO
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9mbs39890bg oyMHBMBOm Bsdmyser0ds 303m@Egbs, Mmd BAM32 byl «migmdls BCR-om
06030000 35bgdol Fgbsebmbgdols[33,34].

BAM32 KO 05339080 5300 5438 IxX6MHIomeo 303eol ©9x9gddLb. IgM-om
LG0dMEo3ool 9999y Fom sbBsLOsMYdm DmAol s MBI-U 9339 ™MdOL IMBoEgdols

©OMM39395,  YIXMI©IO0  350M©OsD  dMb3ggbgdmEo  dAMIsMYMBOEID, Boa®ed 396
36OMaMgboMm9d9g0 G1 943056 3oHsT0, o3 LoFoMms S FsBsTo FosLOLlZWgws. BCR-om
0bmaomgdmmo BAM32 KO  omopz900 BAM32-l  Lodgo®@olbols 2500088539096
b39mmgdlool MMM s mbgl wild type 0533900L VX M9JdM6 TgsMgdom, slggg
bgds BAM32 KO gwgbomol B mx69qddo. bagom dolbo Fo0do 9Judegloolsl 3oHodoom
b39Mmdlool ™Mby doeosb  g830Mm9dwo0s[35,36]. L3gHmglool  sdmdMTsg9ds
BAM32 KO 05339006 B “x6909080 3993060906gdl BAM32- Rac-U 9g@03m05%g
B90gd0909gd5Lmb s  9dEHoboL  3Mm0dgMODB30LMSB.  5Ta35M5 BAM32 05850,
MHMaMOE ©EIJOI0m, 0B Vscymzom MMl BCR-U Lologbswm gbsdo. s69-gsgmao@®
X 090900 bbgoslbgs bEH0dmwsgool 8999y 29dm0dm8s39096 I30609 Mom©gbmdoom
U39OHMJloEL. 93 MXOJIOT0 ©9odBH0WO 9569050 b659MHMGIO(ROS)  5d5¢0sBLOMGd9E
00MOMDBobol  GMLGMOHOEoMGds-  EIBMLBMOOW0MmgdsL[37,38].  PTK-b  sd@Hogmdol
399e09M930L 65330, Ly3g@mdloo 50630800908 IRMLRMOOWOMYDIL s GHTsMgds
69393GH™OL Logbseroll  ImEwo®mgdsdo. ROS - Lsdobbg sGol PTP-5%sl 3olEgobols
3JBHowmeo  ¢dbgdo. 98 3oLEJObOL  M3IM-BMBFRMOHOWOMGOS  2oMIJIBOL  EMMIOO!
565543H0ME5@.  Bodwmogdsl  sdwgal PTK-L 999 bomsegzs  dgoltrmeaml  bodmdom.
b39Mmdboo 90degds 259m0ddsgml do@mdmbo®mosd s Nox[39].

1.4 B /%0900 6:9:393G®M0L Laliogbogom gbo

BCR 3m33wgdbo, Mmamea dmdfoxggdmw, oby dmmdfoxnqdger B wodnmsodgddo,
BOHM6390gmRlL bbgoolibgs dbgdol Logbserols d5s3gdsl, Mmolog dgodwgds dm3yzgl
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HMAMOE MIXOIOMEO  5dBH035309, 91939 93M3GHMBo. gl IM3Z0IIMWos 035BY, 0V
090963009008 HMIg LES0sDYs MXMYLO.

BCR 656139306560 3ma3¢mgdbos, Gmdmol 89350y9bermdsdo dgol IgM —
99006560 03Mbmawmdmeobo (mlg) s 3093 2 dmeg3ms: CD79a (Iga) s CD79b
(IgB). IgM §o6mBmogbl BCR-0ob 56&029b0035353006939c Bofol. bemerm Iga o Igh
BO63900gmRl BCR-00056 Loabowrgdols gooizqdsl.[40,41]

9990656 mero  0096myMdobgdoll 39380690y  bEH0YgbMSb  v5dEH0IMdL
J0IXMIOM  (30¢0gdL-0000MDOb  3065BgdL Syk, Btk, Fyn. 8909y s0bodbmero
0060HMmDBob 30659900  SBMLBMOOWOMHYOI6 3M-M9393GMEgdol CDI19-b s  BCAP-ob
YXXM 9m@0390b, 053 1) b6mb3gerymaly PI3K 99908 0535330609050 58 «90698056. CD19
bawl MHgmdl PIBK-L a50d@0m6gdsl BCR-L b¢odnmwszool 99dgy, CD19- fo6dmoaqbl
593H035300L 093500 MYYMEGMOL B mx6ggddo. CD19 Jabol 3md3¢gdul CD21-0056 o
CD81-06. CD21 9935380600905 mi3LbmboBo®mgdme s6@0g9bob bsfowszgdl s 940390l
30033w9d96@0ol  3m33mbgbBgol C3-L. B Mgl  5g3b  Lbgs  GHMobldgddmsbmero
69393GH™M9003, OMIgdoi dmbsforgmdgb BCR Loabserdo, dsgomoms CD45 s Fe-
GammaRIIB  (CD32).[42,43] CD19-0b  gmbgm®owotmgds  945bs306MHmdqdl  Lyn-ob
39994 BH0MYOSL, MHMIGEoE Mez0l FbM0g s9dBHomMgdls PI3K1-U. Lyn-b of)gg3b Vav o Tec
000006 3065930l dmdg3bm  sdBH035305L. Vav o Tec byl wfgmdgb PI3K-U
5d3H03530580. B 9x6MH900L 3OHMm@oxgmozos s1g39 bEGHodmwomgds IL-4/IL-4R-om, IRS -
0bbEobol M9393BH™OOL LRBLEHMSEOL sdBogsgoom, LPS- dogé - TLR4/CD180-b
LGH0IMEsEo0om, 56 CD40-CD40L-0b ©s35380Mgd0m. CD40 sod@Eomegdls Cbl-U, MHmIgwog
3530060 90s  p85Alpha-sbmEo®mgdme  pll0Delta, gbodsdolo  Sdeogdmgdls PI3K-l
Loabol.  MgamwsGMeOmwo I 3esbol PI3K b9d960099gd0 55943039096 39@oobme
19396(09MWGOL, 9IRS 5B 35@9oDMEMmOo I 3wsbol PIZK sx3mbgm®owmomgdl
PIP2-b, &0l 99009390 §o6dmogdbgds PIP3 s sbg3g 999@GH0wg6m9dL III 3¢emsbiols PIK3C3-U , &md
39900gmHMb  BMbBMOOgdol 3Omagbo. PI3K /PIP3 0mddggdl Akt-bg o BGOL
IR OIO0L 2osMBRgbol 3Gm39LL.[44,45] PIP2-l PIP3-5¢00 996©5ddbsl byl «dewols  PTEN
W030MYO0  ROLRIGHIDS  , OMIgwoi  godmygmxls D3 PIP3-¢0s6[46]. 8Las3Lo
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063000@HMmOMwo gmbdisos 9d3b Fc-Gamma-RIIB-oo 0bvyo6gdmer  SHIP-U. BCR-U 3m-
w0y53000 Lyn-msb s sbmEo®gdnmo  30-609393¢™M900 Jobosh SH2-U s9m3bmdols
wdbgdl, o3 MYBOHM6390YgmBL  ©535330M900L  MOIBL  Loliogboswrm  0b30dodmemwo
dm93mes SHIP-bogol, gb 993565136900 bgel «derols PIP3-U 39603 53299wwo3osl o
3905gdbols 8oL PtdlnsP2-5¢0, ®o3 0figgal PIBK/PIP3 Logbserol g9v9ddgdsls. bomenm PI3K-U
330l TAPP 5@533MOwo 30w, Gmdgeog B39E0R0Ms© 3538060©qds PtdnsP2 -U
Q5 2930965l sbabl BmBAbOL MgmMs60Ds305B[47,48]. PIP3-U 256@5Jdbs PtdlnsP2-sc0
bzt Vav, Tec s Lobogbowm 3m33cgdbol( BTK , PLC-Beta, PLC-Gamma, BLNK)
5dB0go30sL.  PIP3 o Ptdns(3,4)P2-l 96965305 Gmog  BAM32-b  5@03GHMO)m
BOWsL,MHMAGEoE 3500 55306Mmdom Jdbol 3dsl PIP3-0s6 PH-omdgbom, 6o ofj393L
BCR-059m 300909 3500304990l 653500L. BCR-U erogsiool 89dgy BAM32 3¢0sbdn6m
090365b5bnsb  Jobozsl PH  @mdgboo 0535300609008  boGrxby. BCR-om
U308MOMGOIMWO  35¢3E0YIoL  2oTMBZs IM30EIOImos BCR sbmEo®gdmwo 3m-
69393GH™OM900L, BAM32, Vav, Tec, 5J§@035305%g9. PLC-Beta s PLC-Gamma-Ub
0560000093090 ZobBmOowoMgds Lyn-b dogé s BTK-U s9@Hmambam®omomgds
b9l Mfymol BCR-om bE0demomgdme s PI3K-059m 300999 35003049300 Logbowls.
59 36MMEqLL s1939 Mg Mool BAM32. gl 3mligzmodsBgdo 09gbgdgb PIP2-Us Gomyme s
LPLEGMGHL  IP3 s DAG  999m3wdsggdologol. IP3  ssj@omégdls  IP3R-L, ™I
39956530 BWML 35300l 0Mmbgdo, 35d0b Gm3s DAG s 3swwEowdo Mmsgzgb PKC-
Beta o Calm-b 99gls0sd0ols. 2oBMHOo 35¢30dol Momgbmdol ghm-gMmo bsdobbgs
AG®9bL 303300l BogBMmMo NFAT, d06mm3mo @G6meblgrmiszogdl byl mfymdl dobo -
a3mbrm®owo®mqds.  PKC-Beta sgmbgm®omomgol IKKs-li o3 dgogyo 0f393L IkBs-b
RLBRMOOWOMHIOLS S ©IAMIE0L s NF-kB-U 306m3d0 GHEMoblenmzszost. PKC
05d&H0e9dLs BIMP1/Bcl10/MALT1-b, 990093°©@ 30mO3doM@gds deogho s L3gEogomo
3033gdbo XG9Ol Foabom,mMmd JOMNPOMNMSE 2555dGH0OMb NF-xB, 35006 Mm3s
Calm 55885390L CaMKII-ls NF-xB 59035300b030b[49,50]. 35&swobmmo PI3Ks dogé NF-
kB G6Msblerm3ozos 8mag05690000 BOol  BCR-00 LEodmwodmgdme PI3K g969d0L
99b36MgLosL. PIBK-00 58150090900 496930L 9Judcglos BCR/c-AbI-U q93wqbols 4390

559BHomgdl  MAPK 35035006 aPKC/RafIMEK gom. MAPKs-I 99000330 959@H096Mm90s
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509 omgol MAPK %ol , ®m3 2503mb@GOMm@ml  G6moblbimod300l  3sd@memqd0m
060300900 MY MGEIO0L 3OMEORIOS305. b BoJGHMMGdO 1939 SM9AMW0Mm9d9d Opn
3960L  gJudGglosl,  OMAgeoi  Imbsfforgmdls  olgmo XG9O 3GMEILYOOL
ImEoMgdsdo,  OMAMmOOEss  0dbmemo  3mdgmbEebo, d3WO© 390593939,
d09w0oboBs3os. Opn sbg3g  93MmBEHO®MEgdL  0bBHYAM0bol gbsll  ECM/0b@EgaMobols
2IOH0JM0MOOL gHOm, MH30S IMODBOEML MgymwsEmOeo PI3Ks[51].

Je 3530963 9d0L 50%-30 BodloMgds ERK1/2-0l 8v9dog0 gmliggm®omomgds. M3
5306y  BCR-0l m&0 963560 Lobogaboswm %ol - MEK1/2-ERK1/2 s PI3K/AKT
d9LPHogoll 99x89ao®. OMYMOE 950dmPbs, AKT-U gmbxm®omo®gdol o6 sGLYdMdOL
6OmL, MEC1 vmx% 6900 boBolbmgobsi 0g039 LuyMomo 3e00bgds[52].

1.5 Toll-dbgsglo 093933 @memo —CD180

CD180 {o6mdmogbl Toll-dbgsglbo ®93933M®m9d0l mxsbols §936l. 003w0o30M39ws©
sdmbgbocr  0dbs 1988 {garls 5s80560L B mx9gqdbg o s00bodbs Mm@ Bgp9s.
d90pmddo 1994 Hgub, ©sa0bs, MM 00 9Ju3MgLOMEYdS ™30 B Mxcngdby s
9hms RP105. 0go 093398 039305 ©@olb03gd000 259mf39wo 53m3GHmBobysb. CD180
doMomMo©s®  9JudMgLoMgds  dmdfoxkgdme B x69gdbdg,  dmbmEo@gdby o

©96@O0GN X OIIODI[53].

CD180-0U X OIOYMY Bsffowo Do00mygboos wqogobom 006
056808g3OMdom, YxMgdos boforo 3o Fm3wg  30GM3WBINE  3MEOm.

X O90y509 bsfocro sbmzoMgdmwos MD1 dmeg3meolosd s «xcmgol BgsdomHy
Jobob  69393GHMOME  3md3egdul CD180/MD1. MD1  8mg3mol  sGbYdmds

5300093905 CD180-0b 9dudMglboobsmgol. B-dewew-8o CD180-U @sdseo  9dudcglos
UHmMgo MD-1-b Lod06M9L 3530060 9d5[54].
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CD180-b gogv30s B mx®Mgqddo 0fj393L dooryx®gvycro Ca-l dmdowobsgosl, C-

myc-U 9Jdu3MHglbosls s Yx9IIOOL (303¢do Tgu3sl. B Mx69gqdol 5940353058 msb
9dmboggl CD180-b 9du3Gmglools mbols 9306 9ds.

33w930L 565e0oBds 563965, M3 CD180-0b gdudcmglios os@owos 3MEHoMgdwo IgVH
3960l 3Jmbg MxMgYddo, 30O 5MSFMEBH0MGOM MYxMgYdJo. sIgM-ol 9Judmglbool
©MbY 30 3060Jom 9653EH0MGdwo IgVH 4960l dJmbg x 6990305 dmdo@gdmwo[55].

B-Jooer % 69090Bg CD180 39390maqbrmo@  9dudeglo®gds. d0M0mO©s© 30
@060 Mwo IGVH 2960l 8Jmbg mxcgoqdbyg. B-CLL «x®9gdo 990degds sogmls
CD180+ o CD180- 3embgdsg. CD180+ B-CLL 3¢mbgdo ogmggs “0mgogo0g’ s
“5650060952009”  MXM9OI05©. IMMYs00M) MxXM9ggdo CDI180-l FgomI3sl, 3sLbmdgb
543H035300Ms S 3OMEORIMNSF00M, 5M58MmMJo0M9 — 30 FgLodsFOLOIE 56 3sLbmdL.  B-
Jwen-8o CD180* % Mggd0l Hobzo ymzggumzol 653w gd0s, ben®dsey® B v 690gdmsb
d9569gd0m[4,5].

CD180 s60L LPS-U g58m336md0 803560 6193933060l — TLR-4-0l 3m3mmmyo. dolo
99b3MgLooL Mbg 300306  sLobogl TLR4-ol  9Jud®mgliosls 5sd0sbolls s ™Moy30L
0536003599365 9 ©IBOOGMW MXMIdHg. TLR—4 30m-9Ju36HgLoMEIds MD-2-msb
90m5©, HMIgwoi MD-1-b 3mdmemyos. B ¢x69w09dbg CD180-U gdudMgbos gogowrgdoom
950505 TLR4-056 990069000. LPS-0b 05353006935 TLR4-0056 0f393L B «yx6goob
593035305,  50bMEo®madL  TLR-0l  GH®Moogome  Lsboabowm  gbsl.  5d@GHo3gds
MYDS88/IRAK s MYD88-956 053030009090 TIRAP Lsboabocrm 4bgdo, Mol 9909903
bgds JNK-U s NF-kB-U 593035305[56,57]. dgmtgl dbGog, b6sb396900 ogm, ®md B
IR OIOMCO 0©9;393GHMM0L (BCR) Lobogbsenm aBHsdo dmbsfoerg dmergzmagdols: CD19-ob,
Lyn-ob, Btk-Ub, PI3K, BLNK 56 PLC2-0b ©93030@¢0ob 890mbggzsdo LPS-om LEGodwmwsEool
8990099 9906086905 36)M@0x3gMH309o 3sbybols 3603369 mgzsbo sMngg3zgdo. Bk, PI3K,
BLNK s PLC2 BCR-0U Lsboabscrm qbsdo 096800¢0930¢)cmo 56056 sbmzoMgdebo “B

IXOIOM  LoabswMmbmBsdo”, MHMIgEoE WYxMIIos Ca2-ob (33Wsl 5GP YOU.
bogom CD19 B vyx69do 256bsB036536 BCR—©s6 Logbswrol 4owsggdol Bowy®denls, Lyn
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3065Bob  59BH035300L M9 gdol  39d3gmdOm[58].  s3sLsbsgg,  dmerm  Fargdol
3968530 Md530 ©sA0bs M350 RBogB0, GMmIgewoi CD19-0l s CD180-0b gxbjzomn®
3930069 30»0mgdL, saMgmn3g CD19-0l Gmmbg LPS-000 063060999 Loboabserm
2bsdo[58].

LEAHOMIBHOMEDs Agoglgdsd TLR4-U s CDI80-U dmGol 2sbsdoMmds CD180-om
TLR4-0l Loabsergdols bgyo@om®o M9a2ms300l 303mmgbol Bsdmyswodqds. CD180-MD1
306053060 353000905 TLR4-MD2-0l x6M9gyo@g Lsboabserm 3md3wgdll. gots
5doby 2963397 0dbs CD180-00 063000609d0Lm30l LsFoMmm MxMgEYsMg Wwm3MLOogG.
506y, Mmd CD180-MD1 w35380690> TLL4-MD2- 9m6ol. 53 35380608 250m

000036935 LPS-0l 053538060905 boboaboenm 3ma3wgdumsb.

TLR4 5 bbgs TLR-9d0L 9600@MMmmeds BEGodwms3osd 990degds sderm3mls TLR4-
ol Logbsergdol CDI180 sdm30©gdo 0b63000609ds. 3bsos, M3  JozO™dIOOL
w3930 gLMds, MMAqdoi3 99Ju3MgL0Mgd96 TLR4 slEH0domgdger odsbgdl s1939
59J369L0MGOI6 RSB YdL Lbgs TLR-gdolm30L.

TLR4-0b vbs60, g58m03bml 9bmagbm®o 36mEHgobgdo s MxMgEyscg Jo@®moduol
300336963930 ©sD0sbgdmEo Jumzowom, 3355304M900bgdL, Hmd CD180 3603369 m356
Ol 05850m8L 5690000 35LvbgdOL IMEYRMB3500 s 59EM0BMEME 53509390 T0.

3b6GH0oCD180 s6FHoLbbgmol Mbstro, @sdmofjgoml B mx69wgdol  3mwolzwmba®o
5d@Hogogosin  vitro, 593303908 CDI180-0ol gbsderm  dmbofiorgmdsl  mobosgmerowo
0996mE0 35Mbols HgyMEsE0sdo.

CD180-0b 990m 3350 godmofizos ZAP70, p38MAPK, Erk, oo 99bbsgmomdgdoom Akt 36m@Eg0b
30659930l 3mLRMOOwomdol dewogmo 59GH035305 OMYMEOE bmMswrwe B vxdggddo,
21939 “GMM9goa0Mg” MXMIdJ0, M3 F0MmOmMYdL dol 3MM-45sMBRIBOL BMb30sby 50
X 0909000. 59235050, CD180-000 258995090 MOHM09M0Jd9gdsl d03MHMPSMgIMLs
@5 R-Jooew 9%690gdl dmMob  dgmderos bgwo  9gmhyml  ¢rgozgdoméo  3armbgdol
9Ju35BLosL in vivo: odgMEG 3356d90Ls s dgwol GH30680 .. “dGmEoxggMogorwm

395369dd0” (PCs). 89Lsd530bo, CD180-0l ogsbgdl, Mmam®a blbsl, sbgzg
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B930MH)l, “3OH00739M0 (304 396¢®9dd0” 3999905, 395U mb
3LGH0IMOGHMOIo  dmeg3wgdol 3bdios CD40/CD40L-00sb o 30@™30698056

9005, O3m5 bgaro 97FHymb Jurw Mx6ggdol 9Judsbloslis s QosMbgbsL.

1.6 Lsdmegerem LoliBgds — MEC1 mxmgouemo bsbo

MECI19x6gommo  bsbo 339 9000090 3@yl Ho68moagbl  Jarem-ols
00996035000 969bol  Fglolifogaro[6]. 030 Forgdwos dMGHocmgdmwo IgVH g9bgdol
dJmbg,  9393Hgob-0sm0ol 306Dy LYOHMIMBoBHow®o  (EBV*)Jwme 35309630
39600539000 bLobbeol  WodRMm303Hgo0sb. MECI B 9x69gwogdol bsbols 99dabols
953500 30BgHBo ogm, 9994dbsn  B-Janen-l sbowmaom®o in vitro dmgero,  G™J
d99LHogwom dsdo  dodobaty d0MEMA0MHo  3OMEqLYdo[59].  Bsmm3zoL
5355bsllosmMgdgEos 39-17 JOMAMb@IoL dmzwyg dBOOL gwgaos. MEC] wx6gogdo
B9053060D9 9Ju3Mglocmgdgd CD19, CD20, CD21, CD22-l, dmd{oxgdmwo B »x6Hgogdols
AbgogLo. CD21 3563960l 561GdMDds A9B30MHMBL 53 MY MYYdoL EBV*—l. dsmowo omboom
994b36M9gLoMgd9b CD23, CD80 s CD86-b s s3gbowmemo Jmeg3zmwgdol CD11la, CD18,
CD44, CD49d s CD54-1l 30050 sEgdomgdo, CD5, CD28 s FMC7-%g 3o
5MHYMB0MJ00. 090 IOH0 s T My Mo d5639609d0 MEC1-8o 56 3000bggds.

MEC1 v%69090L sboliosmgdo GgbabiEos 936M9a060900L396. 0DMHYd056 F96 Ferol
3000w9dHg ©d  §o03mgdbosh  ogM9gaoBHgol. om0 2omEmBoggdol  Mms 40  Lssoo.

39610939390 0BM©YG0056 50 139D 393 bobU.

32



0530 2. 33930l FsL5ems s Bgorm©gdo

3°90ygg698mo 56Eolbgmgdo:
3990996900 33Jmbs 30l FMbm3EMbMMo sbEHOLbYMEgdo (835): 5630—-CD180-PE,
sb@Eo— CD32-FITC, sb¢o— CD38-FITC, s6@&0—-11a-PE, s6&0—I1gG-FITC, s6@&0-1gG-PE (yzgws

935 - BD Biosciences).

MEC1 9x690awo 33wdangdo
WIROIOM 3MGHYOS 0BOEIIMES 153390 s0gbg - RPMI 1640-g (Sigma), G™Igerogs
39039305  065J3H0306090m  bdml  gddMHomboey®  IOOGL (10%) (Gibco), L-
33sdobl(Gibco), 29b@GHsdoEobl  (Gibco). MxEIIOL  F50935L9000n 200 I/
390EGHMOINO dmmngddo 37°C-By, 5% CO2-0b 5@GIMLGgH™To.

B399 gdcM03 B 0d5m3039005b 99005690000 MEC] 9% 609090l 9360 00©0o Bmads
bSO [6]. 50LBOABS305, BT Fogbgsgs 0dols, Hmd MEC1 bsbo - LyldgbBomeo

390GV, 3mOHODMBEHIWMMHI© FMmogLGdME 3MEEGHWOIME dmmerdo ol 39w by
5039H0MHY0s, BMMm 39ME035¢IMs©  IMMogzLbgder  FMOFgedo - Jdbol wWxOgEmE
5269353)90L.99Lsd530ls©, MEC1 9x690qdmsb 3m8smdolsl, 3279EHOH0b »xMggdol
59m9d0l 99009 LBoFoMmMm 0gm s0bodbmmwo saMgydGJdOL WS s Fbmeme 5ol J90wg
6900L3d0gmo  gdudgm0TIBEIWMMHO  3OM390IMGO0L  Bo@scgds.  50bodbmmo  saMga93gd0
3MOsm 00¢gdmM©s B39MwgdM030 3039G0M9d0LLL, LsFoMm 50BmBbs 3MwE030609d0L
0900™3, “IxMgEIdo0L Immoglgds 4°C-Bg, 20 HMmom, oL TIP3 IXMIOIO
3269393900 5306000  00EGdMPDI6 O  3MIOMWMOEOD  BFIZINO MR MJJOOL
bL3gbbosbs.

X OIJO0L  LEH0TMEOE0SL  39BIbOM  FMEODdME  FoMOLEIE  93IGIGHOM,
306396@¢®sgoom  10069/3qm, 96 96-mlmosh  dG@EHYgedo®osbo  0dmbmemyomeo

3¢ob6d9gEHol Bmbmdo dmmogligdvyen 20083¢ »x©ggdl (10%d¢) 395@9d00 1083y/dem
0305-1s 203¢0-U.
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MEC1 B 9% 6900 bsbols ggbm@odotmgds

MEC1-bo30l  ©585bsllosmgdgemo 53695300l Ho0dmddbol  s9m, 994u39MH0d96¢o0b
50990599 063105@MM0b godmmgdol 9909y, MIXMIOIOL 35339000 20 4°C-
B9, 0L 9999393 303930MJOOL B0  SEIOWOE®  ZVJIMLWMIPOM  (35C3JIX0
X 0909008 bLYL396BOSL. YR MIIOOL 3mb3IEEBHME0s  LML3gEBosdo dogzgsgws 2x 10°
MXO90500) 9w-00 @O  2o933Jmbos 20¢0-56  9396MMH59dd0. )X O9IOL
35396@&®0xMY06M900m 5 {rmo, 400G-bBg, +4°C-Bg. MxMH9Jd0L Bowrgdl 36g3bogoo 2-
x96 200 93¢ 1%-s60 PBS(Sigma)BSA(Sigma) o 358539000 Bomobsm Bgosdo®eyeo
05603960900L  LoHobsowdgym 053306 8MbM3mbm®  56GHOLbgMgdl  (839)
36396300 20 3336/0e-bg.  3bGHOM@oLsm30L  3bBoMMdom  FgLodsdoLl
0BMFH036 3mbEGHMMWU. mbm3Embme 96EH0LbYMWgdmMb X M9IdL 3506329300 d©OM
30 fmoo +4°C-Bg. 0637905300L FMs3MGO0LOL, MXMGOIOL ORI 36g3bsgom 1%-560
PBS  (SIGMA)-BSA  (SIGMA)-ob  bubsGoo. 35304L0GMGOEOo  2%-056
3505x3MmMT>g3oom (SIGMA). 89092900L 506M03b3sL  35HsMMgdom  3s80bsdy
REmO™IgBH®oo (Becton&Dickinson).

MEC1 »x6H9omeo bsbols 39bm@EHo30m9d0l 3909900l sbserobo

MECI 1% 690000 bsBob 396m@EH03060930L 99092900l 45565¢00D0cMgdsls 35fs03mgdom
CellQuestPro 36Hma65dol 15dw95¢q000. 565¢00B0Mgd0LOL, ¥30MH39Wwgl ymazwrols, bmdol
5 3M56MEsmMdOL boolbol dobgozom 35MBg3om MM IdoL J3009 ©S OO
Bmdolb  WodRMm30GHJdoL  LogmEbEolbs®osh  3Mm3MmoEogdl. oMy  DBmdol
3035300B5m30L  365bMBdIPOm  Lomsbsm  Bgsdommo  BoM3gMol  gdudcglool
Mbgl. 99093900 3odmobobgdmEs 30LEHMYMHTGIOL Lobom, LosE FEMEOILE39bEO0L
06@9bbogmds (X 09Mdo) 99535609090 0gm Y69 gdol MoEbzmsb Y 0gmdo). ymggwo
608m8olomzol  gLEBPMIZ3E0m  FoM39MOL  Fogdu3MGLOMYPIJO VXY IOOL  3OMEIOEHL
©@0dRMm3E0GJO0L BoghHmm 3mM3MWs305d0 s 9MIMN3) BLMEOILEIBE00L TgnsMgd0m

06@9bbogmdsls  (380), MMIgog MEOOL  BEHOLbYMgdom Fgmgdowo VX MgEIOOL
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REmOgLgbEool  Lsdmsm  0bFH9bLogMdoL  (BLo) TgBsMEIdsL IgG  0B™EGH03MGO

3MbE®Mob BLO-msb.

A

2656 56Md(SSC)

Bmds(FSC)

L5000 1. MxMIgdoL 3sbsfomgds bmdol s 3@Gsbeyemsmmdol  dobgz00

003

200

Gate: G1 Gated Events: 15081
Total Events: 50000 X Parameter: FL2-H CD19 PE (Log)

160
L

Marker Left Right Events % Gated Mean
Al 1,990 15081 10000 3181
| | ML 29910 12344 8185 3861

Counts
120
1
=

a0

10
D9 PE

50002, BYs3060HEo 356390l gJldMgliool 3o8mbsbymads 3oLEHM®Mmsdol Loboo
X-96do -— cnmmglsgbgool 0bBgbbozmds

Y-m9kdo — 1090098006 Gogbo

M1 - 856339605, G890z ©35969829¢705 0bHO379G0 369G mcrolb Jobgwz00, odoborzol, Gead
365600 bsosbsom  s690ggbols  8s97b3Ggbo®gdgamo  3e3epemszoolsozol  gerec®glisgbsool
bsdopsemer 0b699bbogmds, MFI s 36eapgbdoicro 0s8396989¢»0, sbwy ob ooy Gsdogb 36059690
J9500396L 1090008 Lsg®orer  300399cns300@sb gl 302636599 9en0  303)ms30s. 83900
O829cnsdo  bsh3969805  Js6)3960b  Jdobgz000  S3AMISHIOS©  350m03cmoero  3Gmgbd o
0sb396989¢v0 (Gated%) cos MFI-l db0d369¢»m8s (Mean).
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53m3BHMBoL  goblsbmzMms  s6guob  V/3Gm30©o0d om@ooom  mM3sao  39m9gd30L
d900m©Om

d9L505d0bo  LEAHOTMEsE3ool 909y B-Jww  MYNGIdTo  93M3GHMBOL ™Mbl
3LsBWMs3om FITC-3mbomyomgdmwo s69Juob V-om (Ann) ©s 36:M30000413 0MPOOM
(PI)  omx69©gd0l F9mgd30L bodolbol dobgzom (godmgzoygbgo "Annexin V-FITC
Apoptosis Detection Kit", Sigma). s3m3@&mbol saqbols 3 dgomm©b bogwydzws 93l ol
39430, OMI  53Mm3GHMDBoL  s@OIM  BEBO©0JODY MIXOIOME (33O gdsMs TGOl
39006935 BMBBME0300YOO SBOTYGHMOOL IMM3939, 39OIMNE, RMLBRSEHOOWLYMHObO,
Mmdgwos Bn®dsdo 99906560l dogboms B9s3060HBgo Pomdmpqbogro,
AOBLEM300©gds 89336560l gocgms BYI30MBY ©, 533505, WYX M9gA0 JodobsMy
33m3GHMBMM0  3OmEgbol  oB396gdol Gl mo85dmdl  [8].  sbgdlobgdo 30
30mEMmaommo  30gdol  ¥aR0s,  OMmIwgdog  Ca?-oll  0mbgdol  MsbsMdOLLL
3mbymEwo3ogdl  353800©70056. AnnV-FITC — gwwmOgbigbdymwo  bobyxos,
Mmdgwog Ca?-ol 0mbgdol-099339e d13gMdo 935300905 BMUBBSEH0OLYOHOBL.
33Mm3GMBol 5EMIMWo s 330560 (BgmMoo Bg3Bmbo) BEOOgdIOL AoMBg30L doBbom,
IXOIIOL  JONOOMMI© 350853900 AnnV-FITC-oo s  Pl-om: AnnV-FITC
3530060905  BMUBRSGHO0OMLYIOOBL  53M3GMBOL  vEMgME  BEGO©0gddg  dgmxzo
X 090900l 3933656909, bmerm 36H:M3000093 00O 13538060 Jds VX MJOME ©bI-U
00  9xM99gddo, Losz MYxMIol  d9IdMHoL  0bFHIJGHMOMdS 339 B0W0sbo©
MQ3I0s [8].
d900mEol Jobgz0m,  BEH0IMHE00L TdMOZ3MYIOLOL, MXMYOIO0 dMEYgEdoMosbo
35639306 450533JMmbs dMY35¢d06M056 3¢sbdgBdo (2X10° »xM9go/Rmbmdo). 3ol
9900p™d, XML 35396GM0RMY0Mgdom (5 fMmo, 400y, +4°C ) s boergdbgs
Lombolb sdmegdol 9999y 399ds@GHgdom 200 d3cn-U PBS-U, 35396@®oxnmaomgdoom (5
Do, 400y, +4°C ). sLgo 296g3b3sL 39FoMmBMIdOm MOXIM. FoMgE3bo YR MHIOIOL
33bL39bomgdom  Ca*-ob  0mbgdol-d90339ge 8995353000909 dR9g@do  ©d
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