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IIporaocTuueckoe 3navenne amnangukanuu lq21 npu MHOXKecTBeHHOI
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Pexnae

LieAk HOCA BADBIHHA. ONPELSARTE PACNPOCTREHEHHOCTE amip 1 g2 1 M 22 CBR3E © KAHHHYECKHME NMPORBABHHRMH MHOGKECTBEHHOA
sksenome (M),

Marepuassl W smeToast C aekabps 2009 r. no sapt 2016 r. 134 nauwedras 8 soapacte ot 30 aet a0 81 rosaa (weanana 57 aetl ao
HEAYAAA ABSEHHS BhinoaHeno FISH-#ocresosanmve wocrHoro soara (KM © uesmposepHsiv i i aoky c-onewkHsav i AHK-308aamk
anm BasEaEHE amplg2 1, w171;14), t4:14), 014160, t14:20), 6;14), Tpecovmi xposocosm 5, 9, 15, del13q14, del17p13/TP53,
HBgZ4F oM YT MHAY KUMOHHAR TEPanKM BEMNOAHAAECH KYPCRMMH, COAEPXAURMME Bopresoust. TPaHCMASHTALMR Sy TOADTHYHEX
CTBOADERN KAETOK BENoAHEHE 48 GoasHem. Mesuana Hafaoaenns 33 GoasHbsn coctasmaa 19,3 smec (3,2—77 4 smec). Mpo-
rpeccHpoBatee 3a50oneBaHMR AMarHocTHpoBano y 69 (51,5%) nausewTos, 12 nauwedTam FISH-HOCABADBEHWE TRKKE NPOBEABHD
B MEpHOA MPOrPecCHpPOBaHHE 1aD0AEBaHHS.

Peayaetatel. B aeOwome MM amplg2] obHapyxenay 53 iJ-Q,IEr%J GonEHbN. DOWan 5-AETHAR BEKHBICSWOCTE Y DoAbkEx Camplg2l
noYTH B 2 paza Huxe, yeu Yy GoasHex Oea wee, — 435 w 79,4% o ﬁn:[!,l:l?]'. OOwan 5-AeTHIN BLOKHEISMOCTD Y
BOALHEN C GAHOR ADMNOAHHTEAREOR KonkeR 1021 (ecero 3 konmvm) cocTaBraa 67,3%, © 2 ADMOAHHTEARHEME KONHAMH W Goase
1921 (Beero 4—7 womai] — 20,9% (p=0,0016). M3 12 nauveHTos, 05CABADBIHHEN B NEPHOA NPOMPECCHPOAAHHA 3af0ABaaHHE,
amplg2l suAsseHay 9 (75%): 8 2 cayyanx amplg2 | BeRBAEHAE B NEPHOA MPOrPECCHPOBAHMA B OTCYTCTEME B ARGIOTE; B 7 CAy-
yanx amplg2] obHapysesa 1 B aefeoTe, H B NEpMOL NporpeccHposatrm MM, oaHako koansecTeo konui 1921 He eveHrAocs.
Jaxmovenne. Amplg2 ] — oaHo M3 HaMBOAEE PACHIPOCTPAHEHHBX XPOMOCOMHED Ha Py WeHHHA ¥ DOABHEX C BREPBELHE BLIABAEHHOH
MM 3 MOKET NOSIBARTECA B XO0AE NPOrpeccHpoBaHia 3abonesannn. Havswe amplgql] RBaReTcs BaxHbM MPOrHOCTHHECKHAM
haKTopOsM M, BEPONTHD, ACWNHE BEAKMETECR B AHATHOCTHHECKHE HCCABAOBaHMA KaK B aefoTe, Tak M B NEpHOA NpONPeCCMposaa-
HHA 3abosepaHMR.

Kaguesne CAGBA. MHOKECTBEHHER MHEADME, XPOMOCOMHNE sbeppans, asmangneams 1921, BusMBIesocTh, MOABKYARDHIR
FEHETHK 3, FEMETOADTHA, ITAZIME THHECKaR kA8 Tka, FISH.

Prognostic value of 1q21 amplification in multiple myeloma
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Aim. To determine the prevalence of amp1g21 and its relationship to the clinical manifestations of multiple myeloma (MM
Subjects and methods. In December 2009 to March 2016, a total 134 patients aged 30 to 81 years (median 57 years) under-
went a pretreatment FISH-study of bone marmow (BM) with centromeric and locus-specific DA probes to identify amplg21,
t11;14), ti4;14), t14;16), t{14;200, t{6;14), trisomies of chromaosomes 5, 9, 15, del13q14, del17p13/TP53, and tBg24)cMYC.
Induction therapy with bortezomib-containing cycles was performed. Autologous stem cell transplantation was carried out in
48 patients. The median follow-up of patients was 193 months (3.2—77 .4 months). Disease progression was diagnosed in 69
(51.5%) patients; 12 patients also underwent FISH study during disease progression.

Results. At the onset of MM, amplq21 was detected in 53 (39.6%:) patients. The overall 5-year survival rate in patients with
amp1q21 was almost 2 times lower than that in those without amplg21 (43.5 and 79.4%, respectively; p=0.07). The overall
S-year survival rate in patients with one extra copy of 1g21 (only 3 copies) was 67.3%, that in those with 2 or more extra copies of
1921 (only 4—7 copies) was 20.9% (p=0.0016). Mine (75%) of the 12 patients examined during disease progression were found
to have amp1q21: 2 cases were detected in the period of progression to have amp1g21 in its absence at disease onset; 7 cases had
amplg21 both at MM onset and progression; however, the number of copies of 1g21 was unchanged.

Condlusion. Amp1g21 is one of the most common chromosomal abnormalities in patients with new-onset MM and may appear
in the course of disease progression. The presence of ampl1q21 is an important prognostic factor and must have to be included in
the diagnostic study both at disease onset and progression.

Keywords: multiple myeloma, chromosomal aberrations, 1g21 amplification, survival, molecular genetics, hematology, plasma

cell, FISH.
Ayto-TCK — Tpascnmasmaris ay TonorvHEX CTBOA0BER KIETOK MM — muomecTEcHHAS MEBCROMA
BEI — prazmsacsocts G nporpoccHpoBa s 3ab00csaHmng OB — obuma BrEHBICMOCTE
KM — xocTHEi# Moar XA — XpOMOCOMHEIC AHOMATHE
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LinTorenetika MM

-13/13g — morocommn 13 s peremnms nocyea [ 3g14
Amplg? ] — asmmadmxamas mosyca g2l

CD — cluster of differentiation — knacrep mudebe pernmrpoaem
Cdk — Cycln-dependent kinass — sasucnMan oT HETHHOR EB-
HaIA

CKS1B — Cyclin-dependent kinases regulatory subunit 1, ren
dellp32 — penermn nokyea 1p32

dellTpl3/TP53 — nencuan noxyea 17pl 3 e notepeii rena TPA3
GEP — gene expression progiling — npoduans skcnpeccis resa
FISH — duryopecuenmras rafpramsats in sifu

SKY — Spectral Karyolyping — MHOTOUBCTHOC CHCKTRATEHOE
EAPHOTHITHPOBLHHE

t(Bg24),eMYC — tpanchroxauma ¢ BoRmcYCHMEM ROKYCA MTHA
eMYC g2

MuoxecToentas muenoma (MM, vmenompan Gomness,
Bomesas Pycrmncoro—Kanepa) — snoxauecteenHoe mumdo-
npoHepaTHEHO: 3ab0NeEAHHE, XADAKTEPHIVIDINEECH HH-
duosTpamefi koctworo soara (KM) moassarwueckmmm
KNETKAMH, HATHIHEM MOHOKIOHATEHOID HMMYHOTIO0Y THHA
B CHIBOPOTKE B IIH B MOUE M OCTEQNHTHUECKHME TOPaMeHE-
s kocTeid. B coomsercranm o kmaccuduocamsed BO3 MM
OTHOCHTCH K nepubeprdeckuy B-xnerounmy mumdommem
omyxomnss [ 1, 7).

MM smmmerca eropod N0 paCTIPOCTPAHEHHOCTH MEMAaTO-
IOrMUeCKol OMyXoIsEID W cocTannseT npusepro 1% ot Bcex
VIOKAYECTREHHEX HopooGpasoranuil [3]. Hecsorps Ha yene-
a8 newennd MM, zafoneranme ocTaeTcs HEMANEUMMEIM,
QIHAKD MEAHAHA MPOAMTHHTENEHOCTH XHIHH YESTHUHIACh ¢
3 1o 6 NET B PEIVILTATE MPHMEHEHHA HOBEX NEKAPCTREHHEX
NPEMNAPEToE W TPAHCIFAHTAIMH Ay TONOTHUHEX CTEOIOBEEX
xnerox (ayro-TCK) [4, 5],

MM xapaxrepusvercs EmpaxenHoll reHOMHOH reTepo-
reqHocThio [6], ofvcnonneHHOH MHOKECTEOM YHCIEHHEIX H
CTPYKTYPHRX HaMeneriit xpomocos [7, 8], koTopsie mrpaoT
BAKHYI POTE B OHKOTEHE3S, NPHBOAA K TEHHOMY THehanaucy
[9], mamenenmo cTpYVETYPE B VHKIHK TEHOE W BCIEICTRHE
3TON0 K HAPYIIEHHIO PEryIALIHHE KASTOMHOND WHENA M Tudihe -
PEHLIMPORKH KneTok [8].

MuorouscneHHEE HCCIEIOBAHHA NOKAZATH, YTO HEKD-
TOPEIE HHTOTEHETHUECKHE WIMEHEHHS HMEIT GOILILIOE IPO-
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THOCTHYECKOE 3HA4YeHHe, ONpeesioT BREHBISMOCTE H OT-
pet Ha Teparsio mps MM [10].

lNeperie XpOMOCOMHEE TEPECTPONHKN, ACCOUMHPOBIH-
unie ¢ MM, ommcansr B xonne T0-x — wagane $0-x ronon npo-
mmoro sea. B 1985 r. G, DeWald w coasr. [11] B necnenopa-
HHH, OCHOBAHHOM HA CTAHIAPTHOM IHTOTEHETHUECKOM ME-
TOME, MOKAAH0, YT0 HANDOME: YACTO B CTPYKTYPHEE AHOMI-
iy pornexaoTed 1, 11 # 14-2 xpoMocomMel.

B wacrosmes speMs HaKoMieHa obIIHpHas HHGQOPMALH
0 XpoMOCOMHEIX ateppammax npy MM, nomyuennan ¢ we-
MOIEI0EAHHEM CTAHAAPTHOR MeTomMEH auidepeHHaATEHO-
0 OKPAIIHBANHA XPOMOCOM, 8 TAKEE MOTEKYIHPHO-IHTONE -
HETHHMECKHN METOIOE MCCNENOEAHMA, TAKMX Kak dquiyopec-
UEHTHAA rHepHIHsamma i situ (FISH) 1 MuorouseTHoe cnek-
TpankHoe KapHoTHnporaHie (SKY).

Ha ocHoBaH#H NepEMYHEIX HITH HHALTHHPYIOITHX XPOMO-
COMHEIX Hapymenni [£] pemenmoT ape reHeTHUECKHE TPYII-
m MM: ¢ MHORECTBEHHEIMH TPHCOMHAMH M C TPAHCTIOKI-
UMAMH C BORIEYEHHEM JOKYCA TEHOR THREALIX LEnei Humy -
uwornobymana  fgH/ 14932 (tlgH/14g32). Muoxectoennze
TOHCOMHH BCTpeuanTed npusepho B 40—60% cmyuaen [12,
13] ® wame weero npeacranmendss 3, 5,7, 9, 11, 15, 19w 21-i
xpoMocoMani [6]. YacToTa nepecTpoek ¢ BORNTEYEHHEM JTOKY-
ca rena fgH/14g32 cocrannmer 50% [13]. Tlpumepro 8 15%
CIYYEEE TPHCOMHH MOTYT COYETATECH C TPAHCIOKAITHAMM
[12]. Cambimm 4acTRIMM TRAHCIOKALHAMM C BORTEYEHHEM A0
¥yca rema fgH/ 14932 amnmorea t{11;14)(g13:032) » t(4;14)
(pl&;q32), xoropele eemENAIOTCH HpEMepHo B 20 1w 15% cmy-
yaep ENepEwe guardocTuposandoid MM coomeercreeMHO
[14, 15]. Peme pcrpeumorca t(l4;16)(g32;q23), o ld;20)
(g32;q12), (6;14)p21;q32) (3, 2 m 1% cooreercTEenHO) [ 10—
12]. Tpascnoxamsm v l11;14)gl3;932), v(6;14)(p21:q32) pac-
CMATPHEAITCA B KAYECTEE CTAHAAPTHOTO PHCKE, [PH KOTO-
PRI METHAHA OBl NPONOTEHTENRHOCTH XHIHH COCTARTH-
er 8—10 mer [13, 15], rorma xax t(d;14)ple;q32), wld;16)
(q32;023), v{14;200{g32;q12) aummoTes dakTopasMy HeGmaro-
npusTHoro nporuoza [13, 16— 18], Memwana oGmedt npomom-
RHMTENEHOCTH XHIHH ¥ ITHX GosHEX BapsHpyer oT 14.4 no
30,1 mec [16].

Cpems BTOPHYHED, MOARTAIIIMNCA B XOIE OIYNOIERoi
TpanchopManmy, nepectpoek xposocoM mpi MM uanbones
YACTO BRARAHIOTCH menemus moxyca 13gld/sonoconmms 13
(-13/13g-), ammummdmkaums noxyca lg2?l (amplg2 1), neme-
mma 17pl3 ¢ morepedt rewa TPA3 (dellTpl3/TP53) u Tpanc-
NOKAIHA © BORMEYEHHEM NoOKyca reHa eM YO Sg2d (t(Bg24)/
cMYC) [8]. Monocosmmn 13, mnm menemma moxyca 13gld,
BCTPEYAETCH NPHMEPHO B 45% Cy4aen M ANHTENEHOE BPEMH
CUMTANACE (AKTOPOM HeQMATONPHATHOIO NPOrHOIE, ofy-
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T.B AfpasmoBa i COABT.

CIIDEIMEAA XHMMOPEIHCTEHTHOCTE OIYXOJIH, HO C MPHMEHE-
HHEM HOBHEX NPENApATOR OHOMOTHYECKH HANMPARTEHHOID
nedicTeHA ee HEGNATOITPHUATHOE AIMSHHE HA TEUeHHE 3abome-
BAHHA HHBenHpoBAnock [19]. YacTora noTepn nokyca reda
TP33 coctarnaet npusepao 10% cyuaen BNEPRLE BEARTEH-
uoit MM 1 yReTHUHBASTCA NPH PELIATHEAX H MOARTEHHHE 3KC-
TPAMENYUIAPHEIX OYAroE. HT0 TeHETHYECKOE HAPYIIEHHE
OnpetendseT HM3kyo obuyn prkueaeMocts (OB) u vactory
pocTHReHHA nonHex pemuccii [17]. Tlepectpoiikn nokyca
reqa ¢ M YC acrpeuaoTes npusepao B 15% cmyuaen [4, 13], mx
NPOTHOCTHYECKDE 3HAYEHHE HAXOANTCH HA CTATHH HIyHeHH.

Amplg?] sanseTca ogHEM M3 HaHGOIEE PACTIPOCTPAHEH-
HEIX XpOMOCOMHEEN Hapyimerni mpr MM. Amplg2| ceazana
C MPOTPECCHPYIOIMAM TEYEHHEM 3a00NEBAHMA] HA MOMEHT
YCTAHORAEHHA THATHO3A BHARRETCH ¥ 46— 50% GobHEX, B
NPOrPEcCHPOBAHMHE YACTOTA BEMARTEHMS JocTHraeT 72% [20].
Hecwmorps va to yro amplg? ] sanserca ool M3 caMbIxX da-
cTuix abeppaumit npy MM, coobmenna o ee nporuocTHUe-
CKDM SHAYEHHH OCTAIOTCH NMPOTHEOPEUH BEIMK.

B Knnnnke Meito (Pogecrep, CIIIA) va ocHOBRaHMH pe-
WYILTATOR CTAHIAPTHOID HHTOrEHETHUECKOTD MCCEI0RIHN,
FISH w npodwns axCcnpeccHl MEOKECTEA TEHOR NPOBEIEHA
CTPATHOMKAIM PHCKA ¥ MEAIMENTOR Ha TPYINIED CTAHTAPTHD-
ro, MPOMERYTOUHOTD M BEICOKOTD PHCKA B AHbdhepenmpo-
BaHHad Tepanud B omux rpyonax. [laguerTos ¢ amplg2 | or-
HOCAT K [PYINE MPOMEXRYTOUHOID PHCKA, MedHaHa obmei
NPOSODKHTENEHOCTH HH3HH cocTamnger 4—5 ner [18].

Mo nauuem apyrux mecnenosarenedt, amplg2l, wax w
t(4:14), ti14;16), v 14;20) » dell Tpl3/TP53, aenrerca daxTo-
POM BEICOKOTD pHcka v GonsHex MM [21].

B pane mccnemomammil moKazaHa 3ABHCHMOCTE obmed
NPOIOTKHTEILHOCTH KHIHH 0T KOIHYECTEA NOMMTHHTE -
e komaii 1g21 [22, 23]. Y GoasHEX ¢ 2 0000 HHTE ILHEME
womaami 1g2 ] w Gonee MeqHaHA MPONOTKHTENEHOCTH HKHIHH
&3 NpOTPECCHPOBANHA CTATHCTHUECKH IHATHMO HIDKE, HEM ¥
GoABHEN THINE ¢ | ponomerensnoil xomsei (17,6 # 28 mec
cooTReTCTEEHHO), a 3-netuan OB cocrarnser 52 n T8% cooT-
percTReHHOD [23].

Onpenenenme amplg?| B HacTOSIIE: BpeMA HE BETIOWA-
£TCH B 00IIENPHHATEE THATHOCTHYECKHE TECTEL, OIHAKD MPO-
rHocTHueckoe anusHue amplg?] za Tevenne MM axriono
HIYUIETCHA B MHPE.

Uensmo wamero HCcaeqoEanM SWTHIACE OLEHKA PACcTIpo-
cTpaHeHHoCTH amplg? | B 88 CEASH C KMHHHYECKHMH NDOAB-
MEHHAMH 3a00NeBaHHA.

Marepuassl U METOABI

B paSory sxnericke | 34 Gonexmx MM, srafmomanumoca B -
urmecenx noapaaacacknax OIEY THLH Munaapasa PO i otacne-
HHH xaMpoTcpanui resobinactoace OIEY POHL wa. H H. Enoxs-
Ha Munzapasa D ¢ nexabpa 2009 r. no smapr 2016 r: 67 myscism n
67 mermmn B Boapacte or M ner ao 31 roaa (Mcmana 57 aer). Beew
BoneraM noakcHo FISH-neeacaosarme KM 1o nasana repamss:;
12 Bonsizs nosToproe FISH-mecnenosamme BumoancHo B nopuoa
nporpeccHposanan saboncranms, Cpoks HafmoncHma 1a nauueHTa-
wmu Bapreposati ot 3,2 ao 77 4 mec (19,3 mec),

Jmarsos y cTaHARTHEATH B COOTECTCTERH C KPHTCPHAMI, paspabo-
TarHEMA Mexayrapoapoil paboseil rpynnoil mo HIVECH0 MEOXE-
crecHioil vuenoael (The Intemational Myeloma Working Group —
IMWG) [24].

Boem BonbHEM BREITOTHARH GHOHIE ETHEESCCKNE | GHoXHME-
YECEMI AHATHIE EPORH, UHTOROTHYCCKOS HOCAEAOBIHHE My HETATA
H FHCTONOTHYCCKOS HocnonomaHme Tpenadobmwonmara KM w/wm
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GMOoMTaTa MATEOTEAHAOM 0Bpas0HaHit, MMMy HOTHMHYCCERNA aHa-
AN3 KPOEH B CYTOMHOH MOSH, POHTTCHOIOMHHCCKOS HOCACI0BaHHE
kocteil, prorenerimeckoe mecncnosanme knetok KM emnomamn-
AOCE B HAYMHO-EIRHWNCCKoE taboparopen xapuwonorne OIEY
THIL M3 P@,

B mapmcusmocTi oF KDOMMECTE IUTAIMATHYECKNE KAETOK B MHE-
norpaMme oETorcHeTHdeckoe mecnegosanme KM pnmomiman wa
MOHOHYETCapax (MpH KoMWYecTe IAIMATHECCKHY KNETOK B [TVH-
krare »20%) wam va kaereax CD13E+ (npn koaeyecTse mmaMaTHye-
crkmx kaeTok < 20% ) ¢ nocnenyoumay nposcacases FISH. [Moasmus-
HYEy HMMyHoMarseTHyo conckmmne knerox CDI3E+4 wa dpaxam
MOHOHYEICAP0E BETOTHLTH © HCIOIESOSHMCM MOEORADHLTLHOID
anmatena k CD1338 {MicroBead kat, «Milicnyi Biotecs, lepaaran ) co-
IACKD MPOTOKDTY MpoassaTrTeas [25]

Korrrposs sucToms noayacsioi qipasmm EIeTok BEI0THLTH
MCTOIOM [TPOTOMHDH 11 € MCTIOALIOBAHICM MOHOKI0HL -
uux awremen apme-CD38-PE (BD, CHIA). Ywcroma nomysermod
dhpascusm cocTanea BI—00%,

¥ 8l narpwerros FISH-scenepomume nponoamm Ha TOTANLHLX
kneTeax KM, v 54 — wa cenapupomansex knetiax CD138+,

Jdns peanmewns adosand |- XposocoME MCHOMLEIORATH
JHE-zomn XL 1p32/1g2] («MectaSystemss, [cpuanna), © mosommso
KOTOPGNO aHamempyiores aokyck g u [p. [osck apyres nepeersm
M ETOPHSHER XPOMOCOMHEN AHOMATHI (XA ) BRNOIHAN © BCHRTEI0-
sarcs JHEK-sommoe: XL IGH plus, XL g11;14), XL «4;14), XL
til14; 16), XL of 14,20}, XL w6;14), cMYC BA {«MetaSystemss, Tepaa-
una) m 13825, TP53 deletion probe («Cytocells, Dfecmmennos Ko-
poncecteo), LS1 D5S23/D55721, CEP9, CEPIS Mulu-Color Probe
{=Abbotts, CIHIA) w ON MM 1522 / g («Kreatcchs, Hupopaas-
nk). Hecacaosasne mposomnm cormackn MpoToknias MposIsoikTe-
nei, Jna xoeaono sormm asamosposany no 200 smrepdamisx aaep o
yenomn cursamamy, Pesymsrara FISH-asanmiaa onweseamm o coot-
BETCTEMH ¢ MeHIyHApo aoil somerorarypoii {International System
for Cytogenetic Nomenclature, ISCN, 201 3) [26].

Boem GonbHEM, BXTRMCHHLM B HCCICAOBIHHE, WHIVEITHOH-

HYH} TCPAITHIG MPOBOIHTH KYPCaMH coacpacunmms, Gopresomub
{VCD: Boprezomet + wmcnodioedan + aexcamerazon, PADY. Bopre-
3oMuE + agpuabnacTer + gokcamerazou). Ayto-TCK smmoniena
48 naumecHTaM.,

Cornacro cucrese onpeneneHin crams MM no Dune-Salmion
I craama gwarrocTuposasa v 8 (6%) Gonsaex, 11 — v 41 (30,65),
Il — v B5 (63,4%). ¥ 41 (30,6%) bonsHoro aMarHoCTHPOBAHA MOL-
cramna B, Hmsynoxssamscciadi sapuant onpenencH xkax G oy T
{52,3%) bonexex, A y 25 (18,7%), Grxnomanssan cokpeuma ¥ 3
{2,2%) Gonsenog, M y 1 (0,7%). Cexpouss caobomHEx meremx menci
onpeaencda ¥ 34 (25 4%) bonesex. Hecoxpemapymoman  secaoda
nearsocTHposana ¥ | (0,7%) maumenra. Ha moment mecnenosasms
cormacHo mexayHapoaoil cucteme 155 [ cranun mmamocmaposana v
7 (20,1%) bonseen, 11— y 38 (28,44%), 111 — v 68 (50,8%), v 1 (0,7%)
et ganuex., YacTora )rHpeecknx nposEtcHnil ¥ Gonsasx MM
npcacTanTcHa B Taba. 1.

OB ouermeann y 131 (97,8%) naumenrans 134, tak kax 31 (2,2%)
BOMEHEIX ¢ BAAOTEKYIEH MHEROMOEH HE NOTYHAT JC9CHHE H HAN0-
OSTCH Mo HaBMEACHEEM,

Jna crarscTiseckoil ofpaboTEl AAHHEX HCNOMBIOELTH CTAH-
OAPTHEIG METOAE! ITHCATCILHOD, SACTOTHOM W CODRTHITHOND aHa-
nmaa. Pacueia nposomas ¢ noMousR npoucyp nakeTa SAS 94 3a
HAANHYI TOYKY OTCHCTA B3IATA AATa yoTaHoRmcHus amardoza. OB
PRCCHMTHBATH OT HAYATA ICHCHAA 70 GATH CMCPTH HIH JATE NOCHC-
Hero obpamessa k gpagy. Axamas OB nposomm ¢ nosMomsgo MeTo-
ma Kamnawa—Meiicpa, qne ousHxM cTarHcTHYCCKOl IHAMHMOCTH
PALTHHEHE B IPYTINAY HENOILEINBATH BOTPAH MBI TECT.

PeayAsTars

Yacrora sssnnesns XA. B peayarTare nposeneHHEN HC-
cnenoeanuit XA surnens y 133 (99,3%) 6oneHen. Tepama-
ke marorederiueckre XA puannensr v 118 (88, 1%) nanmen-
ton: tlgH/ 1432 — y 57 (42,5%), MHOKECTBEHHEIE TPHCOMMH
xpomocos 5905 — vy 77 (57,5%), y 15 (11,2%) GoneInx oHm
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TabGwma 1. YacToTa KAHHHYECKHX NpoRABAcHHi ¥ 134 Doas-
HiX MM

[Mapaserp Braacunc

Moz

MY EHECHES 67 (50)

ECHIIHEHE 67 (500
Bospacr, romw 57(27—81)
My nooooueraecksii sapesanr MM

lgA 25{18,T)

leG 704{52,3)

1gM 1(0,7)
Croboamse ferEwe wemm 34(25.4)
Brxnosansaan cexpeims 322
Hecoxporupyouma spcnoma 14,7}
Cragns MM no IS85:

1 27 (20,1)

1 38 (28,4)

m 68 {50,8)

HET AAHHLI 1,7}
Cragina MM no Durie-Salmon:

1 & (6)

I 41 (30,6)

mn B5(63,4)
Togcramn B 41 {30,6)

Mpusenanwe. Jamuee npeactanscHsE B BHAC abCoMOTHOMD SHCRR
Bomsanm (%) wnm seaHans (Hanason ).

COUSTANHCE MEXAY coboil, v 3 (2,2%) pLAnIeHa rHnonmomn-
v, ¥ 12 (9%) GonbHEX NEPEHUHEE XPOMOCOMHEIE HAPY IS
HHA HE BHARTEHEL YacToTa BRIARAEHHA OTAENEHEX TPAHCAO-
kaumit IgH/ /14932 cocrammna: o{11;14) — 16,4% (22 Gong-
uex), (4 14) — 12,7% (17 donemenx), t(ld;le) — 3,7%
(5 Boumsaen), 0 14;20) — 2,2% (3 Soneuen), t(6; 14) nuannena
y 1 (0,7%) GonbHOro, XpOMOCOMHENH MAPTHED HE VCTAHORTEH
v 9(6,8%) GoneHRD.

Cpenu BTOpHUHEX XPOMOCOMHEIX HapyimeHmit nanbonee
yacTo ecTpeuanuck dell3gl4 m amplg2l. Dell3gl4 puanpnena
y 54 (40,3%) naumenron. Amplg?] obuapyxena v 53 Gonk-
aex (39,6%) ny 3 (2,2%) nausenTon — geneunA noxyca 1p32
(dellp32), v 1 (0,7%) — wmosocomua I-fi XpOMOCOMEL
Dell7pl3/TP53 ofuapywen v 17 (12,7%); t(8g24)/ceMYC —
y 23 (17.2%). B madin. 2 npeacTanneda 4acToTa BRSRTEHHA XA
y Gomerex MM.

Yacerora puspnenns amplg2l. Amplg?] puspnena v 53
(39,6%) bonsuene. B 32 (60.4%) w3 53 cnyuaen BeEIEANEHO
3 wormmm noxyea lg2l, v 21 (39,6%) — Gonee 3 (or 4 no 7) ko-
it 1g21 (pesc. 1 cw. ma me. mEnelxe).

[Mpw nosropuom FISH-neerenoranmm y 12 (17.4%) 13 69
NALMEHTOE ¢ JHAMHOCTHPOBAHHEM NPOTPECCHPOBAHMEM 33-
Gonesanna amplg? | ssmaneda vy 9 (75%), npH oToM ¥ 2 Gonk-
rx amplg? | zapermcTpHpoORaHA TONEKD B MEPHON MPOTPEC-
CHPOBAHHA B OTCYTCTEME B 1e010Te 33001 BAHHS.

Anama OB Gomnex MM ¢ amplq2l u Gea pee. Anams
BEDKHEIEMOCTH BEISHHT PEiIHYHE B ZAEMCHMOCTH OT HAIH-
yuA WK oTcyTeTEna amplg2l B nedwoTe satoneranna, Coor-
peTcTEyIomMe Kpuakie OB npencrannens ua pme. 1, a. Tax,
5-memuaa OB GonkHEX, ¥ KOTOPRIX o0Hapyxeda amplg2l, co-
crapuna 43.5% . B To BpeMa kax v GonkHEX Ges amplg?l —
79.4% (p=0,07).

TEPAMEBTMYECKMA APXMB OF, 2017

Anamuz OB bomaex MM » 2asscHMOCTH 0T KoMHSECTES
womait noxyea 1g21. Conocramnenye noxasareneit OB g zapn-
CHMOCTH OT KOJHYECTEA BRIAANEHMEXY Komui 1g2?] noxazamo
DCTOBEPHD HEGAATONPHATHDE RTHAHNE GOALIIOND YHCIA T0-
noTHHTENEHEN Ko, Tax, 5-neruss OB Gonesex c | gonon-
umTensHoi wommeit 1921 (3 xomuau) cocranmna 67,3%, ac 2 no-
THOTHHTENEHEMH Kormasase 1 Gonee 121 (4—7 womwii)— 20,9%
(p=0,0016) (cw. puc. 2, G).

LlaroreneTimeckoe weenenoeanne KM Gombnesx B nepuog
nporpeceuposamna MM. Y 10 w3 |2 nansenton, KOTOpEM Mo-
BTOPHOS UHTOTEHETHYECKOE HCCISA0BAHHE NMPOBOIHNOCE B
NEPHOI MPOTPECCHPOBAHMA 3a00MERIHNA, HE BRIARIEHO HO-
BHX IMTOTEHETHYECKHX HIMEHEHHE NPH CPaBHEHHH C TEP-
BHUHEIM HCCIETOBAHHEM.

¥ 2 naumenTon mpu nporpeccrposaniy MM e o6uapy-
EHTH MOALIEHHE HOBBIX, PAHEE HE ONPEIEIAEMEIX LHTOTEHE-
THueCKHMX HapymeHii. B obomx cayuanx sTuM uMToreHeTHYE-
CKHMM Hapyiiennes okasanack amplg2 1. Mu ne odunapysowm
yeemmueHna urcna konuit g2 1 B xone nporpeccis MM.

¥ onporo M3 oTHX nauKenToR B JedioTe Ta00NesaHHA BEI-
ARAEH THIIE renepaHoMaHen Tin MM, a ciyera 17 sec ua
irOHE NMpOrpecCHpOBANHA NOABHIaCE amplg2 1.

¥ propoit Gonenodd npu wecnenosaHMK B gedioTe 3abome-
panns ersEmens dell3gld woo(l1;14Mal3;032), a mpr no-
BETOPHOM MCCIENOEIHNH BO BPEMSH PELHIMEA, Pe3EHBIIETOCH
ciycra 20 Mec M NPOABMBINETDCA B BHIE YREIHUEHMS [aT0N0-
TMYECKO CEKPELIHH, MOARTEHHA HOBRIX MATKOTEAHHEX KOM-
nodenTor, onpeneneda amplg?l v 22% wurephasuix gnep
(puc. 3 oM. BA IR, BENEHEE),

Oobcyxaenune

MM — mnassoxmeTouHAR OIVEQIEL, XaPAKTEPHIVIDIIAH-
CH BRIpa*eHH0N reHoMHDA HecTabmnkHocTEIO [3]. Xpomo-
COMHEIE 30EPPALTHH CUHTAITCA OIHHM H3 HANGOIES BAXKHEX
npordocTHyeckHx haxTopon y GonsHex MM. K coxanemmo,
B CEAIH ¢ HH3IKOH npomHbepaTHEHOH AKTHEHOCTRIO TUIA3ME-
THYECKHMX KNETOK YCNEUTHOE CTAHTAPTHOE IMTONEHETHYECKDE
HCCIEI0BAHHE — BRERNEHHE XA B a0epPaHTHOM KAPHOTHITE

Tabamua 2. Yactora seasseHHa XA y Boasksne MM

XA Yueno Gonsssx MM c XA,

afic. (%)
tlgH, 14g32 57 (42,5)
111:14) 22 {16,4)
tid:14) 17(12,7)
1(14:16) 5(3,7)
{14 20} 3(2,2)
t{6:14) 14(0,7)
t{lgH/ 14g32) ¢ HeycTamoRmCH-
HEM XPOMOCOMHEIM TIAPTHCPOM 9(6.8)
Muncpaarmonmes 77 (57.5)
t{lgH/ 14g37) + rmepapmonams 15(11,2)
Munonmeosmes 3(2.2)
dell3gl4 54 (40,3)
amplg2l 53 (39,6)
dellp32 3(22)
mMoHocosms | 140,7)
del17p] 3/TP53 17 (12,7)
H{8g24)/cMYC 3{17.2)
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K cratwe T. B. Aopamosoii u coagm. «11porHOCTHYECKOE 3HAYEHHe aMNTHpHEammH 1q21
MpPH MHOKECTBEHHOH MIeIoMe»

Puc. 1. Asmnasidheikauma 1g21 y Goastinix MM B AeGioTe 3aB0AcBaHNKA.

a— 4 ponomsemeasHex koman 1g21; 6 — | ponomssrensnan xomes 1g2 1.

Pric. 3. PeayasTame FISH-socvesopauma kieTok CD138+ KM Gossqoi K., 44 roaa.

| — B actiore MM: a — acacuns noxyca rena 13g14; 6 — tpancrosans o 11; 14)(gl 3;q32); 8 — asmsedwicarsa noxyea rewa 121 we srmene-
ua; I — 8 nepuon nporpecenposanma MM: a — pescomn nosyea resa 1 3g14; 6 — tpancroxae tf 11; 14)(g13;932); 8 — ammandwkanss ao-
wyca rera g2 | exceancwHa.
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Puc. 2. OB Goacnsee MM B 3apmcumoctd oT waswuns amplg21 e aefwore 2aboaesanna (a) m koanwuecTea konwi 1g21 (6).

MOMET GRITE BRMOAHeH0 Tonsko B 30% cayuaen ¥ o oCHOBHOM
¥ BONBHEX C PA3BEPHYTHMH CTATHAMH 3aboneranna [27]. On-
HAKD MOJIEEYIHPHO- IHTONEHETHUEC KM AHATHE C MCIOIBI0-
panHes MeTona FISH noseonser samsnTs XA v 90% GomsmHbm
MM [28]. B pamem nccnenonannn MmetonoM FISH XA priap-
neHsl ¥ 99% BoNEHEIL

B name# pabore amplg2l oxkasanack yacTo BCTpeuae-
moét XA npu MM, xoropas srmamena v 53 (39,6%) w3 134
GoneHEN. [TomyueHHsl pesyILETaT CONOCTAEHM C JAHHEIMH
MHpOBOH JTMTEPATYPEL, OTMedaBmel, yTo cpenH GONBHEX ©
pneperie BRABneHHol MM pannan XA scrpewaerca y 32—
49% [3, 22, 23).

Hamm nomyuens pazmamd no OB 8 rpynnax ¢ nanmases
amplg?l u v ee orcyrereme. Tak, 5-netuns OB Gonkmex c
amplg?] npaxTHyeckH B 2 paza HHEE, YEM Yy GONMRHEIX O3
amplg?l, u cocranmma 43,5%, B To BpemaA kak Ge3 manHoOH
XA — 79.4% (p=0,07).

B mocneanme rogkl IOCTHIHYT 3HATHTENEHEN NPOTPece B
OMpefeneHHH KOHEPETHRX XA | MX ponH B GHOTOrHH H BIH-
aunH Ha Tegenne MM. Beposrao, neGnaronpuathnoe mana-
ume amplg?l ceRzano © OMOIOTHYECKHMMH MEXAHHIMAMM,
KOTOPEIE 3ayCKATCH npH ee asmmommgmeanmn. B permone
lg2] pacnonomeno GOABIIGE KOMMYECTEG TEHOR, OTHAKO
HAWGONEE BEPOATHEIM KAHTHIATHEM [EHOM, YUACTHYIOIHNM B
maroresese MM, smnmercs rew cychin kinase subunit 1B
(CKSTH). Benox CKS1B oTHOCHTCH K rpyTINe MATRIX MPOTEH-
nop (39— 18 kDa), koTopeie p3amMogeficToVIOT C 3ABHCHMEIMH
o7 mEMHoE kuHazasu (Cdk), ArpamimmMH BakHyD POtk B
knerounom uuene [29, 30]. CKS51B psaumoneficTayer ¢ mps-
cHMEM oT uHknHHoR kosmmekcos p27kipl-Cdk/cyclin, xo-
TOPH anee HHIYUHPYET (HOPMMPOBAHHE IEBHCHMOTD OT
youkauTHHa Kommnexca p2Tkipl-SCF [31].

B pesynkrate sTOrD BIAMMOAEHCTEHA MDOMCXOIMT MHH-
IHAITHH YOMKEHHMPORAHHA W OErPAlandy (3anMcHMell or
yOMKBEHTHHA npoTenmys) p27Kipl, uTo npHBOANT K 0CTAHOE-
ke kIeTEH B ctannn G115, napyuras Tem caMuiM KIeTOUHEH
i, Jerpanamma p27 Kipl annseTcs BasHBIM IAM0M B pas-
EHTHH ONyXxoneporo npouecca [32], Tak kak B nopme p27Kipl
HEMAETCH TyMopocyTipeccopom [33].

¥ penmuenye uncna xonsit pervona 1g2 | npueonsT K ri-
nepokcnpeccuu reda CKS 1R [32]. Bo muorix mocme qosanmsx
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moEazaHo, uto renepskcnpeccus reda CKSTR woppenwpyer
co curxensesm ypoeus p27Kipl [34). Omnako MMenTea co-
oieHHA 0 HEMHOTOYHCIEHHOR TPyINe NalMerRToR, ¥ KOTO-
PHX MOTYT ONPENENATECA KAK HHIKHE, TAK H BRICOKHE YPORHH
CKSIB u p27Kipl [32].

[Mo mamH M THTEPATYPEL, THOEpIKCIpeccud rexa CKS TR
SCCOLMHPYETCA © HEGNATONPHATHEM NPOTHOIOM TNPH pad-
MHYHEX OHKDAOMHYECKHX tabonesanmnx, B ToM uncne MM
[29, 35]. Hong Chang # coasr. [32] nokazams, 4o smeqmasa
ofmeilt TpONNDKHTENEHOCTH XHIHH ¥ DOIEHEIX C THOEPIK-
cnpeccueit CKS1B u 6e3 pee cocrasmna 44,5 u 89,3 mec., co-
oteeTcTEeHHD (p<0,0001).

Mumepakcnpeccuna rewa CKSTE npw MM momer GuiTE
onpenencia Ha ypomse MPHEK ¢ momommi GEP (pene
expression progiling) — EOMWYECTEEHHOTD AHATHIA JKCNPEC-
cum reqon [34, 36], a Takke Ha GeNKOBOM YPORHE C TIOMOIIILD
Western blotting (GenkopRIit HMMYHOGIOT) H HMMYHOTHCTO-
NHMHYECKOD Hecnenonanus [29, 32].

M3 namuemx nureparyps #asecTdo, uto Ha OB » neoawmsa-
EMOCTE Be3 nporpeccHposanmnd sadoneeanm ( BBIT) Sonkmemx
MM anumer ne Tomsko vanwume amplg? 1, vo # KomMecTED
KOIMiL nannoro noxyea [22, 23, 37]. Tax, Kai Meben i coasr.
[23] B cpoeit paGoTe MOKA3ZATH, UTO [0 CPABHEHHID C HOPMATh-
HEIM wHcnoM komait 121 (2), koraa mempana BEIT ana Goms-
ukix cocrapina 39,3 mec, menuana BEIT cooteeTrcrRenHo ©
3 xomamMe B Gonee 3 komwmit 1g2 1 coctamnmeT 28 mec (oTHO-
menne puckos 1,7; p=0,0010) u 17,6 mec (oTHomenne pH-
ckonr 2,5; p=0,0062). CxonHie pesynsTaThH HaOM0IATHCE H B
OB: 3-netuna OB cocrapmuna 82% (omeowenne puckoe 1,9; p
=(),0052), 73% (orHomenne puckon 1,7; p=0,0032), 52% (or-
nHomenne puckos 4,0; p=0,000%) v naumenTon Ges amplg2l,
COOTEETCTEEHHO C 3 KOIMMAMH M Gomes 3 womwii.

B namem wecnenoranmm mpe onenke OB okazanock, uro
wanmume 3 xonmit 121 nocropepuo ue anuser wa OB, n o
BpeMA KaK ¥ GonbHEIX Gonee geM ¢ 3 womuasy 1g2 1 smor mo-
KA3ATENE CTATHCTHYECKH SHAYMMO HINE,

JakauyeHHe

B omyGiMEoBaHHOH THTEPATYPE NPeACTARTEHE eMHHHY-
HEIE MCCAEN0BAHMA, MOCRAMEHHEE noucky amplg?l kax v
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nefiome, Tak W B nporpeccul MM, B wames wocnenopammm
MEI mokazams, gro amplg? | MoseT nosRIATRCH IPH Nporpec-
CHPOBAHHK 3atonenanms, obHapyxMe 310 ¥y 2 Gomsasx MM.
Yactora srmanenns amplg? | ypenHuUHESETCA B NEPHOI [IPO-
rPECCHPOBAHMA FaB0IEBaHHA, HO THCI0 KOTHA B XONe TPaHc-
OPMALTHH OIVXOIH HE H3MEHSETCH.

B zaxmouenne cAenveT OTMETHTE HEOOXOIHMOCTE MpPO-
BELEHHA MOTEKYISPHO-IHTOrEHETHYECKOND  MCCASTORANHA
KM Gonemex MM a moMesT yeTanonmenns qHarnoza, a Tak-
KE BREMOTHEHRE nosTopuore wecnenosanud FISH npu npo-
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