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HanionanbHuii iHcTHTYT paKky, Kuis

FTEHETUYHI NOPYLLUEHHSA Y NALLIIEHTIB

3 MHO>XWHHOIO MIEJIOMOIO

TA IX BIMJIB HA NMATOIEHE3 TA MPOrHO3
3AXBOPKOBAHHSA

MHoXunHHa mienoma (MM) € reTeporeHHUM 3aXBOPIOBaHHAM 3i CKNagHUM Ka-
pioTUNom, Wo 3yMOB/I€eHO MOMEKYNAPHO-TeHETUYHNMUN XapaKTepucTuKkamm
NYXAMHHOTO KNOHyY. Xo4a BCTaHOBNEeHHS AiiarHo3y MIM He noTpebye cneumdgiyHmnx
reHeTMYHUX MapkepiB, 6epyTb A0 yBarv BeN1Ky KinbKicTb reHeTUYHUX MopyLLeHb
AN5l BASHaUY€eHHSs NPorHo3y Ta crpatudikaLlii XBopux 3a rpynamm pusuky. Takum
nigxin € Haa3BMYaNHO BaXXTMBMM AN BUSHAYE€HHS rpynu NauieHTiB BUCOKOro
pU3uKYy, ANs AKX 3BMYaHa Teparnis € HeedeKTUBHOIO | HeOOXigHe NPU3HaYeHHs
HOBUX TepaneBTUYHNX areHTiB. Y NpeAcTaBieHoMy orfisfi npoaHanizoBaHo BNAMB
BiJOMMX reHeTUYHMUX aHOManil Ha naToreHes MM, nporHo3s nepebiry 3axsopio-
BaHH# Ta BMGip onNTUManbHOT TaKTUKM NiKyBaHHS NaLlieHTa.
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MHuoxuHHa Miestoma (MM) xapakrepu-
3YETHCSI 3HAYHOIO TeTEPOTEHHICTIO KITiHiv-
HUX IPOSIBiB, OIOTOTIUHUX XapaKTepUCTHK
i BigmoBinmo Ha JikyBaHHsS. OTpuMaHi
Ha CbOTOJIHI JaHi cBijuaTh HA KOPUCTb Ti-
MOTE3H, IO JaHa TreTepOreHHICTh 0OYMOB-
JIEHA TOJIOBHUM YMHOM MOJIEKYJISIPHUMU
XapaKTepPUCTUKAMU TTYXJTMHHOTO KIIOHY.
Kapiotun mpy MM 3a3Buuail ckiamgHuit,
BKJTIOUAE SIK KIJIbKICHI (KITBKICTH XpOMO-
COM), TaK i AKiCHi (CTPYKTypy XpOMOCOM)
ckitanoBi [1-5].

TpaHcmokanii BaxKUX JIAHITIOTIB iMy-
HoroOyniHiB (IgH) BimirparoTs BaxJuBy
poOJIb y TIATOTeHe3i 3aXBOPIOBAHHS TIPU-
OJIM3HO B TMOJIOBUHU TAIEHTIB. ¥ CBOIO
4yepry, BU3HAUYHOIO PUCOIO KapioTUITy ma-
1ieHTiB 6e3 BUIIe3TaAaHUX TPAHCIOKALil
€ TinepIuoitis.

J1o 3MiH KapioTuITy, 110 MTOBTOPIOIOTHCS
yacTiue 3a iHii, HajexaTb TinepruioiLis
[5], Brpara 13-i xpomocomu [6—9] Ta Taxi
cnenudiuni Tpancmoxamii, gk t(11;14)
(q13;932), t(4;14)(p16;q32), t(14;16)
(923;932) [10—18].

3a JOTIOMOT010 KapiOTUITYBaHHS MOX-
Ha OUIbII TOYHO BU3HAYATHU KiNbKiCcHI
XPOMOCOMHI 3MiHU. OOMeXeHHS MeTO1y
3BUYANHOTO LIMTOTEHETUYHOT'O aHali3y
mmpyu MM 11oB’s13aHi 3 HU3bKOIO TpoJtihepa-
TUBHOIO 3IaTHICTIO TUTa3MaTUIHUX KITITHH,
a TaKOX Pi3HUM cTymneHeM iHpinbTpanii
LIMMU KJTITUHAMU KiCTKOBOTO MO3KY. 3a J10-
MOMOT0I0 1[bOTO METOAY ITUTOTEHEeTUYUHi
a"HoMastii BusBisoTh y 40% BuUmankis,
i Tinbku B 20—35% malieHTiB HA MOMEHT
BCTaHOBJIEHHSs AiarHosy [6—13]. Yacrora
i KiTbKicTb 3MiH Kapiotuiy npu MM kope-
JTIO€ 3i CTalie10 3aXBOPIOBAHHS, BIITIOBITIO
HaJtikyBaHHs. Tak, y mauieHTiB 3 | cramieio
LIMTOTeHETUYHI aHOMallii BU3HAYAIOThCS

y 20%, ripu 111 cranii et mokasHuK csarae
60%, a mpu ekcTpaMeny IsIpHii dhopmi 3a-
XBOPIOBaHHS — Oinbie 80%.

Meton intepdasnoi hyopecieHTHOT
riopunu3zanii in situ (fluorescence in situ
hybridization — FISH) 3 ycmixom 3acto-
COBYETBCS IJIs1 BUBYEHHSI MM, ocKijibkn
NaHU MeTOl MOXHa BUKOPUCTOBYBATHU
y TOMY YUCJi HA KJIiTMHAX, 110 HE Iepe-
OyBaloTh y (asi giseHHs [19—28].

AHeyruIoifii — 1e 3MiHM KapioTuiy,
TMIPU SIKKUX KiJIBKiCTh XPOMOCOM Y KITiITUHAX
He € KPaTHOIO raruioijlTHoMy Habopy.

TpuBanuii yac BBaxKanocs, 1110 TPUCOMii
1ipu MM TparuisiioThesl YacTillle MopiBHSHO
3 MOHOCOMIsIMM, OJIHAK, 3a pe3yJibTaTaMu
OCTaHHIX J0CJi/IKEHb, MOHOCOMIT IepeBa-
Kal0Th. AHaJ1i3 aHEeYIUIOINii JO3BOJIUB PO3-
JTUTY TIALEHTIB HA 4 TPYIU: TiMOAUILIO-
inHi (44—45 XpoMOCOM), TICEBAOAUTUIOTHI
(44/45—46/47 XxpoMOCOM), TiNepAUTLIOIHI
(>47 XpoMocoM) Ta Maiike TeTparuIOiTHi
abo rinoreTparmutoinHi (75 i GinblIe XpomMo-
com) [29-32].

JleranbHuii aHaTi3 KTbKiICHMX aHOMATi i
1px MM BUSIBUB HU3KY 3aKOHOMipHOCTEN.
Hampuknan, yactora TpaHncimokaiit IgH
3HAYHO BUIIIA TIPY HETiMepANIUIOIIHOMY Ha-
60pi xpoMocoM (>85%) TIOPIBHSIHO 3 TaHUM
TTOKAa3HUKOM TIPU TiMepaAUILIOITHOMY HabOpi
(<30%) [31, 33, 34]. Monocomist 13-1 xpo-
MOCOMM YacTillle TPATUISETHCS Y MAlli€HTIB
3 HEeTiMepAUILUIOIIHIM KapioTurioMm [34, 35].

Joci 3anviuaeTbest BiIKPUTUM MUATaH-
Hs1, IO caMe BUHUKAE paHilie mpu MM:
AHEYIUTOI/1isl UM TpaHcoKalii. OouaBa BUIU
PEHETUYHUX aHOMAJIiH TPAILISIIOThCS i TPU
paHHIX cTamisgx 3axBOoploBaHHs. Bucoka
yacrota aeJjeltii 13-1 XxpoMocoMu B naljieH-
TiB31(4;14)(p16.3;932) Ta t(14;16)(q32;923)
TIO3BOJISIE TIPUITYCTUTH MTEPBUHHICTD AeNellil
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13-i xpoMocomMu, aje TakKoX MOXKIUBO,
1[0 caMe TpaHCIOoKallil 3yMOBUIN TOSIBY
nmaHoi nenentii [21, 27].

3riqHo 3 pe3yabTaTaMU AESIKUX O0-
CIIXKeHb, HasSIBHICTh TpUcOMiit [23, 36,
37] acollitoeThesl 3 BUIIOK BUXKUBAHICTIO
[38], 110, MOXJIMBO, 3yMOBJICHO Tilepau-
TUIOITHUM HabopoM xpomocoM. Jlekinpka
JMOCITITHUIIBKUX TPYIT TIPOAEMOHCTPYBAIH,
110 TiMOAMTLUIONTHMIA KapioTurt ipy MM aco-
1ifioBaHM I 3 HYXKYOI0 BHXKUBaHicTIO [29, 35,
39]. OnHaK 1ie TaKOX MOXe OYTH 3yMOBJICHO
BHMCOKOIO YaCTOTOIO TPaHCIOKAIIil TIPY Ta-
KOMY HabOopi XpOMOCOM Ta iX HETaTUBHOMY
BIUTMBI Ha riepebir xBopodu [33, 34].

Ilopywmenns 6ydoeu 13-i xpomocomu
(Oeaeuin 13)

Heneuist 13 BusHavaeThest y 50% naiti-
€HTIB 3 IIMTOTCHETUYHUMU aHOMAJIisSIMU,
10070 Yy 10—20% YyCixX naieHTiB, METOIOM
3BUYANHOTO IIMTOTCHETUYHOTO TOCTIIKEH -
HaTtay 30—55% meronom FISH. Minimans-
HUI pO3Mip Jeneltii o0cTaTOYHO He BCTAHOB-
JIEHO. Y OUIBIIOCTI BUMAIKiB BUSHAYAETHCS
moHocoMist (80—90%), B itimx 15% — BHY-
TPILLIHS IE/IE11is], TOJOBHUM YMHOM AUTSTHKA
13q14 [1, 40—43].

IIpoTsiroM TPMBAIOTO Yacy BBaXKaIoCs,
uro geneuist 13-i xpomocoMu, BU3HaYeHa
METOJOM ITMTOT€HETUYHOIO aHali3y, aco-
II0ETHCS 3 HUXKYOIO BYDKUBaHicTIO [ 10, 44,
45]. HeszanexHo Bix pexxumy Teparii ta Me-
Tomy aerekuii (kapiorun yu FISH), neseris
13-1 xpoMOoCOMM ITOB’sI3aHa 3 MEHILIOIO
BUDKMBAHICTIO i TipIITOIO BiATIOBIIUIIO HA Te-
panito. OqHaK BUPaXeHiCTh BILUIMBY AAHOI
neJienii Oinpla y BUMaaAKy BU3HAYCHHS
JieJIeLtii METOTOM LINTOTEHETMYHOTO aHaJTi3y
ropiBHsIHO 3 iHTepdaznum FISH-ananizom
[13,46—51]. Lle nmosicCHIOETHCS TUM, 11O TIPU
KapioTUITyBaHHi aHaJTi3yIOThCS MATOJIOTIUHi
MeTadasu, HasSBHICTb SIKUX CBiTYUTH TIPO
OINBIIMI 00’ €M ITyXJIMHHOI Macu Ta OiJIbII
nponidepyounii KJIoH.

MomnoanesnbHa nesnenis 13-1 xpomocomu
ireHa peTuHO0IaCTOMM, 110 PO3TALIOBAHU I
Ha IIi}l TiNSTHIL, He BIUTMBAE Ha €KCIIpecito
npoTeiHy maHoro reHa. Lleit daxkT mix-
TBEPIXYE, IO TAKUN T'eH iHAKTUBYETHCS
3a JOTIOMOTOIO iHIITMX MEXaHi3MiB.

3rigHo 3 maHnumMK CxigHOi Koormepa-
TUBHOI OHKOJIOTIYHOI TPYIIH, MO3UTUBHUI
edexT BiJ BUCOKOMO030BOI XiMioTeparii
(BAXT) Ginpur BUpaxxeHU y Malli€HTIB
6e3 menertii 13-1 XxpoMoCcOMU, BUSIBIIEHOT
meronom FISH [46].

TakuMm YMHOM, 3aJIMIIIAETHCS] OArato
BiIKPUTUX NTUTAHB 1100 BUBHAYECHHS PO3-
MipiB 3HAUYIIOI TIISTHKY OEJElii Ta TeHiB,
1110 TaM PO3TalllOBaHi, BIUTUBY AaHOI AeJIeITil
Ha 6iomorito MM To1uo.

Tpancmoxariii 14q32 xpoMocomu (TpaH-
crokairii Baxkkux jaHioris IgH) € Bax-
JINBOIO i JOCUTH PAHHBOIO TIOMI€I0 B Ta-
ToreHe3i MM. [leski 3 TpaHciokaniii 14q
HE BUSIBIISTIOTHCS 32 IOTIOMOTOI0 3BUYaiHOT
IIUTOTEHETUKM Y 3B’SI3KY 3 PO3TALITYBAHHSIM
JIOKYCY TpaHCJI0Kallii 6JM3bKO 10 TeJIOMepr
XpoMocoMH. YacToTa TaHMX TPaHCIOKALIii
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CTaHOBUTH OIM3bKO 60—65% ripu iHTpame-
ynsipHiit mienomi, 70—80% — mipu ekcTpa-
MenyasipHiit miesoMmi [52]. XpoMocoMHi
TPAHCIOKALIil, 110 BKIIOYAIOTh TPAHCKPUII-
TUBHO aKTMBHUI JIOKYC BaXKMX JIAHIIIOTIB
IgH B ninstHni 14q32 € XapakTepHOIO PUCOI0
37I0SIKICHUX B-KJIITHHHUX HOBOYTBOPEHb.
Bonu nexarb B OCHOBI MEXaHi3My aKTUBaIIil
NMEKUIBPKOX TTPOTOOHKOTEHIB Yy B-kimiTrHax
nimdonponidepatuBHUX nporiieciB [53].
JlaHi TpaHcokallii AIMOBipHillle € paHHBOIO
rnomieo B po3BUTKY MM, ockinbku BU-
HUKaIOTh Mif yac (iziosoriyHoi pekomMoi-
Hallil Ha eTarli MepeKTIYeHHs KiaciB abo
pijire — I yac COMaTUYHOI rinepmyTaitii.
O0uBa poLECH NPOXOAATH Y TiMpoiTHOMY
repMiHaTUBHOMY LieHTpi B-kiitun. [Jdani
TpaHCIOKallil, sIK TPaBUIO, € PEIUITPOK-
HUMM i HE XapaKTepU3yIOThCSI TETEPOreH-
HicTI0 BcepenuHi kiony. P.L. Bergsagel
Ta W.M. Kuehl [52] mopiBHSUTM TpaHCIOKAIIi1
IgH ta BrOpuHHI TpaHcmokailii. BropuHHi
TpaHCIOKallil BUHUKAIOTh Ti3Hille, 3 Po3-
BUTKOM 3aXBOPIOBaHHS, BOHU 3a3BUYail
CKJIaaHi Ta pinko acoiiiiopani 3 IgH.

Yacrora Tpanciokauiit IgH npu moHo-
KJIOHaJIBHIN ramanarii HesiCHOTO TeHe3y
(MI'HTI') cranoButh 50%, 1110 TaKOX Iia-
TBEPIXKYE 1X paHHIO MosiBy. OqHaK BUCOKA
YacToTa JAHMUX TPAHCIOKAIlil y MallieHTiB
3 MI'HI moBoAMTh TaKOX HEAOCTATHICTh HA-
SIBHOCTI JIMLUE TpaHchopMalltiii amst mporpe-
cyBanHs1 y MM. Ille onHUM 1OKa30M 11bOTO
€ HasgBHICTh TpaHcmokaniit IgH y B-xituHax
3mopoBux moneit [54]. Kpim toro, yacrtora
TpaHciokauil IgH minBuiiyeTses 3 npo-
IPECyBaHHSIM XBOPOOHU, 110 CBITYMTH NPO
MMOSIBY JaHUX TPaHCJIOKaIlifl i Ha OiIbIx
Mi3HIX cTamgisax maToreHe3y. BeraHosieHo,
1110 Oitb111e 20 PiI3HUX XPOMOCOMHUX IiISTHOK
€ napTHepaMH B Tpacsiokauii 3 14932, ogHak
JIAIITE IesTKi 3 HUX BU3HAYAIOTHCST YacTilre
3a iHIi. 3yMMHUMOCS Ha JAHUX TaHCIOKA-
1isIX OUTBLI IETATIBLHO.

Tpancaokauin t(11;14)(q13;932) 3y-
crpivaethes y 15—20% mnanienris 3 MM
[11, 32, 41]. Ll TpaHcOKAallist TPU3BOIUTE
o aucperymsiii uukiiny /11, uo B HOp-
Mi € IPOMOYTEPOM MPOrpecii KIiTUHHU
i3 pasu G1 y ¢pazy minennsa S. Y Hopmi
muKiIiH JI1 He eKcrpecyeThes rra3ma-
TUYHUMU KITITUHAMU. Yce 1ie 3anumia-
10TBCS HE3’siCOBaHMMU (hakTH LIOIO0 TOTO,
YU TOB’s13aHa TimepeKCIpecis NUKIiHY
1 3 BTpaTol0 KOHTPOJIIO KIITUHHOTO
UKy, YU TiUIBKY 3 TMiIABUILLIEHHSIM KOH-
neHTparii nukiiny 1. [TopyuieHHs pery-
sl nukotiny JI1 € XxapakrepHoo pucolo
JiM@poMM 30HM MaHTii, OMHAK iCHYIOTh
JIesIKi BIIMIHHOCTI JaHMX TPaHCIOKAITi ITpu
3ragadiit Jimpomi Ta MM.

Panile gexinbka TpyIl DU BUCHO-
BKY IIPO acolliaiilo AaHoi TpaHCIoKaIlii
3 TIOTAaHUM TIPpOrHO30M Tpu MM [10, 42].
OpmHak pe3ynbTaTu MacluTaOHMX HEILOo-
JNaBHIX TOCJIAXEHb NPOAEMOHCTPYBAIN
BIICYTHICTh HETaTUBHOTO BIUIMBY IIi€l
TpaHCJIOKallil Ha MIPOTHO3 3aXBOPIOBAHHS.
H. Avet-Loiseau Ta cmiBaBTOopu [55] BU-
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SABWIM JaHy TpaHcmokalio y 16% xBopux
(23 i3 141 nmaiieHTa), ajie He BCTAHOBUINU
JKOMHOI Kopessiutii 3i cramiero, Tunom IgH
Ta piBHeM [(2-Mikpornobyminy. Heuro-
maBHOo R. Foncesca Ta cmiBaBTOpM BU-
SIBWIM JIaHy TpaHcaokKailio y 16% Bumnankin
MM i npoaeMOHCTPYBaIu, WO B AOCTITKE-
HUX MaIi€HTIB YacTille peeCTpyIOTh JiMdo-
IasMaTUyHy MOPOJIOTiI0 MaTONOTIYHUX
KJIITUH, HU3bKUI PiBEHb MOHOKJIOHATIBHOTO
TapanpoTeiny; IIa3MaTUIHi KTITUHY pilie
BUSIBJISIIOTHCS Tinepauruioimiumu. Lle mo-
CITIKEHHST ajio 3MOTY YiTKO BCTAHOBUTH,
110 IaHA TPAHCJIOKAITisl HE Ma€ HETaTUBHOTO
BIUTMBY Ha ITPOTHO3, SIK BBAXKAIOCS 10 1ILOTO.

Tpancaoxauin t(4;14)(p16.3;432.3) Bu-
3HavyaeThest y 15% xBopux Ha MM meTomom
FISH Tta RT-PCR (reverse transcriptase
polymerase chain reaction). [laHy TpaHc-
JIOKAIlil0 HEMOXJIMBO BUSIBUTU METOIOM
3BUYAMHOI ITUTOTEHETUKH Y 3B’ SI3KY 3 TEJIO-
MEpPHUM PO3TaLIyBaHHSIM TOYKU PO3PUBY
Ha KOXHilt i3 XxpoMocoM. Ha xpomocomi
4p16 po3puB BUHUKAE B MEXKAX TTOJOXKEH -
Hsl 5-T0 ek3oHa reHa MMSET. 5-ii ex30H
reHa MMSET niepeBaxxHO HE € KOTYIOUUM,
ofiHaK narosioriyHi popmu MMSET npo-
TeiHY MOXYTh PO3BUHYTHUCS TIPU BUHUK-
HEHHI pO3pHUBY BUIIIE 4-T0 2060 5-TO eK30Ha
[56]. Ha der(4) xpoMocoMi, 1110 BUHUKIIA
B Pe3yJIbTaTi TPaHCIOKAIlil, BimOyBa€ThCS
nopyureHHs peryiasinii MMSET-rena.
Lle moB’si3aHO 3 HasIBHICTIO iIHTPOHHUX
IgH enxancepiB; y pe3ynbTatTi Ha 4-if Xpo-
MOcCOMi (popMyIOTECS TIOPUAHUI MiKpo-
PHK rtpanckpunt mix IgH (JH- Ta Iu-
ek3oHamMu) Ta reHom MMSET [56, 57].
JlaHuii TiOpUAHUN TPAHCKPHUIIT JIETKO BU-
3HavaeThed 3a gornomorolo RT-PCR, xoua
BiH i HE € KOAYIOUUM JJIsi CHHTE30BaHOTO
6inka. Touka po3puBy Ha 4-i XxpoMocoMi
BUHUKAE OJMXKUYE MO LIEHTPOMEPU TeHa
FGFR3, perynsilisi SKOTo MOPYIIyEThCS
Ha der(14) xpomocomi [55].

T'en MMSET moxe ©6paTu ydyacTh
y peMOJeIIOBaHHI XpOMaTUHY, 0COOJIMBO
min yac emOpioreHesy, i € MOTEHIIMHUM
onkoreHom. Moro rocriitHa HasiBHICTb pu
t(4;14) nae 3MoOTy IIPUITYCTUTH, LLIO 1Ie HAM-
BaXKJIMBIIIUI OHKOTEH, PETYJSIlisl SKOTO
TOPYLIYETHCS MPU AAHIH TpaHCIOKalii.

FGFR3 € ogaum i3 ponuuu 5 daxro-
piB POCTY TMPO3UHKIHA3HUX PELIEITOPIB
Gi0pob6IacTiB POAMHM JIiTaHAIB, IO €KC-
MPECYIOThCST Ha BCiX KIITUHAX ME30dep-
MaJbHOTO MoXoakeHHs. [li peunenrtopu
perysoloTh 6araTo KJIITUHHUX MPOIIECIB
i OMHO3HAYHO 3alisSHi B TYMOpOTreHe3i
Ta aHrioreHesi. Jucperyasiuis maHoro
OHKOTreHa HaOyBae 3HaYeHHS ITi3Hinie
B TYMOPOTEHE3i 32 YMOBU aKTHBAllii My-
Tali. TakuM YMHOM, 00MIBA OHKOTEHU
BiIirpaloTh BaXXJIMBY POJIb y MAaTOreHe3i
MM. [Ipubau3sHo B ¥ MaIli€HTIB 3 JaHOIO
TpaHCJIOKAaIli€l0 BiA3HAYalOTh aKTUBAIIilO
mytanii FGFR3. TlanienTn 6e3 akTuBaIlii
mytalii FGFR3 MOXyTh MaT! MyTallilo TeHa
RAS. OgHax y niHisiX KJIITUH He crocTepi-
rajocst oqHoyacHo MyTallii FGFR3Ta RAS,




OHkoremartonorus

OTXe, KOXHa MyTalisi OKPeMO MOXe
CIIPUATA BUHMKHEHHIO ITYXJIMHHMX T11a3-
MaTUYHUX KITITHH.

HemonasHo 2 mocaigHMUBKI Tpynu
MMPOAEMOHCTPYBAIM acollialilo TpaH-
crokauii t(4;14) 3 marosorieo 6ynoBu
13-i xpomocomu [21, 27]. H. Avet-Loiseau
Ta CIiBaBTOPHU JOBEJH, 110 TPAHCIOKALLis
t(4;14) acouiitoBaHa 3 TOMOT€HHOIO I'PYIIOI0
TALEHTIB, 1110 XapaKTePU3YIOThCS BUCOKOIO
4acToTol0 mnarosiorii 0ynosu 13-1 xpomo-
coMu, miaTumoMm IgA MM Ta moraHum
mporHo3om [21].

Tpancnoxkauis t(4;14) € HecmpusiT-
JIMBUM TPOTHOCTUYHMM (HaKTOPOM IS
NauieHTiB 3 MM, 1110 OTpUMYIOTh 3BUYANHY
ximiorepartito yu BJAXT [33, 58, 59]. 3a na-
SIBHOCTI JaHOI TpaHCIOKaLii HeMae pisHMI
y BMXKMBAHOCTI XBOpPMX 3 Ta 0€3 rinepex-
cripecii FGFR3 [58].

3a pesysbTaTaMu KiJTbKOX JOCIiIKEHb,
JIOBEJIEHO MepeBaru BUKOPUCTaHHS OopTe-
30Mi0y B mauieHTiB 3 t(4;14) gk B Teparii
IHAYKIIi1, TaK i TOBTOCTPOKOBIM Teparrii.
Bimmaneni pesynbTaTu mesiKMX i3 LMX
JMOCTIKEHb MTPOAEMOHCTPYBAIM [TOBHE
HiBEeJIOBAHHSI HETATUBHOTO 3HAYCHHSI
JaHol TpaHcioKauii [55, 60] y maiieHTiB,
SIKi OTPUMYIOTh OopTe3omib. s iHimmx
rapaMeTpiB BUCOKOTO PU3MKY, HAIIPU-
Kian, penenii 17p, Hapasi He 3HAWAEHO
onTUMaNbHOI crieumiuHOoi Tepartii. [Himm
BaXJIMBUM [TUTAHHSIM MOXE CTaTU BU3HA-
YEHHS CTaHIAPTIiB Teparlii malieHTiB 3 110~
3UTUBHUM TIPOrHO30M. OTHAK IO TPYITy
[Mali€HTIB 1Ie OCTATOYHO HE BUALICHO,
JUISL LbOTO HEOOXiqHMH OibIl TpUBaIMii
aHaTi3, a MOTIM, MOXJIUBO, i TTOTITYKX MEHIIT
TOKCUYHOTO JIIKYyBaHHSI.

Tpancaokauisn t(14;16)(q32;423)

JlaHa TpaHcioKalisi BU3HAYAETHCS
y 2—10% nauientis 3 MM |21, 33, 56]. Y pe-
3yJbTaTi 1€l TpaHCcIoKallil BinOyBaeTbcs
CTUMYJISILIISE peryJsiwii c-Maf [56].

c-Maf e 6azoBum dakTopom zipper
TPAHCKPUIILIi, YIEHOM BEJIMKOI POAMHU
TPAHCKPUTITUBHUX (HaKTOpiB, 10 OEPyTh
y4yacTh Y 3HAYHIN KiTbKOCTI KITITMHHMX
npouecis. AAky ponb c-Maf Bigirpae B na-
ToreHe3i MM — norternep 3aJULIAETHCS
HEBiIOMUM.

t(14;16) Han3BUYAHO PiAKO BUSBIISI-
€ThCS B TIALIEHTIB 3 yIepIe AiarHocToBa-
Hol0 MM. HasiBHiCTB TpaHCIOKALIii yacTo
acoliifoBaHa 3 aeneui€eto 13-i XxpoMocoMHU.

Tpancnokarii t(14;16) rta t(4;14), ne-
JIewist wijioi yu yactuHm 13-i Xxpomocomu,
nenenist 17pl3 cBiguarh nMpo moraHui
IPOTHO3 Y IMaLi€HTiB, MO0 OTPUMYIOTh
BAXT, toni sx tpaHcaokaiis t(11;14)
Ta TINEPAMIUIOITHMI HAOIp acoLiOThCS
3 KpaiyMM MPOrHO30M. 3HAYCHHS AeeLii
13-1 XpOMOCOMM TaK i 3aJTUIIAETHCS He-
BiJOMUM, OCKiJIbKM JaHA TTATOJIOTis TaKOX
criocrepiraeTbes B nauieHtis 3 MITHT,
il 3B’s130K 3 TpaHcopmauicro y MM noci
He BCTaHOBJIEHO.

3 KJIiHIYHOI TOYKM 30pY, TPAHCIOKALList
t(4;14) mae HaOLIbIIEC ITPOTHOCTUYHE

3HayeHHs. Pesyabratum OaraThbox go-
CII/IKEHb CBiflYaTh IPO T€, 110 IMALEHTH
3 IaHOIO TPAHCJIOKAIE MAIOTh ITOraHMIA
rporuos [21, 33, 61—64]. Llum manienram
IToKas3aHi HOBi crieuMdiuyHi TepaneBTUYHI
areHTM, TaKi K iHTiGiTOpM NpoTeacoMm
yu imyHoMoaysTopu. demeuis 17p xpo-
MocoMHu peectpyeThest y 8—10% xBopux
Ha MM i1 acouiifoBaHa 3 Haa3BUYaAHO
HM3bKOI BUXHWBAHICTIO, HE3AJIEXKHO
Bin BMay Teparii [21, 65, 66]. Moneky-
JISIPHOIO LJLTIO ISl Tepamii mpu aeneil
17p moxe Oytv reH 7P53, ajie HUHI Heno-
CTaTHbO OIOJOTIYHMX MOKA3iB Ha KOPUCTh
JIaHOI TiloTe3u, A0 TOTO X MyTallil JaHOTO
reHa CIoCTePiraloThCs TUIbKY B MALIEHTIB
3 peneuiero 17p [67]. IcHye nekinbka Ha-
YKOBUX POOIT 111010 3HAYECHHS JOIaTKOBOI
1q XxpoMOcoMU, SIKY PEECTPYIOTh Y ¥ mati-
€HTIB, 1110 TAKOX CBiMYMTH PO ITOTaHMI
ITPOTHO3 ITepebiry 3axBoproBaHHsI [68, 69].
JlaHa maToJsiorisi € BTOPMHHOIO TOJI€0,
HecneundiyHow 11t MM, HabyTo10 TIpO-
TSITOM €BOJTIOLIT 3aXBOPIOBAHHSI.

VY Tabaulli HaBeIeHO TeHETUYHI TTOpy-
LIEHHS, 110 BIUTMBAIOTh HA MIPOTHO3 Iepe-
6iry MM, Ta MmeTonu ix Bu3HaueHHs [70].

TaGnuus.  TeHeTUYHI NOPYLIEHHS, WO Bru-
BAlOTb HA NporHo3 nepebiry MM,
Ta METOAM iX BU3HAYEHHS

MopyLieHHs Mporuo3 MeTtogn

t(4;14)(p16;q32)  Moranui FISH

t(14;16)(q32;q23) Moranuii FISH

t(11;14)(q13;q32) Xopowwii/  FISH

HelTpanbHuii
[eneuia 17p13 MNoraxun FISH
Deneuia 13 Moranuit 3BuyaiiHa
LMTOreHeTmka

Mopylwenus Moranuit FISH

1 xpomocomu

linepaunnoigis Xopownit FISH

Takum YMHOM, XO4a BXE OTPUMAHO
BEJIMKY KUTBKICTb TaHUX ITPO Giostorito MM,
fararo [UTaHb 3aIMIIAI0ThCS BIIKPUTUMMU.
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Genetic abnormalities in patients with multiple
myeloma, their influence to disease pathogenesis
and prognosis

A.V. Martynchyk, 1.A. Kriachok

HauwnoHanbHbifi MHCTUTYT paka, KneB

Pestome. MHOXeCTBEHHas: MUeJIOMa SIBJISIETCS] TETEPOTeHHbBIM
3a00JIeBAaHUEM CO CJIOXHBIM KapUOTUIIOM, YTO OOYCIIOBIEHO MOJIe-
KYJISIPHO-TEHETMYECKMMU XapaKTePUCTUKAMU OITyXOJIEBOTO KJIOHA.
XoTs1 yCTaHOBJIEHHE AMAarHO3a MHOXECTBEHHOI MUEJIOMbI He TpeOyeT
crepUUecKUX FeHeTUYECKIX MapKepoB, IIPUHUMAIOT BO BHUMAaHue
0OJIbILIOE KOJIMYECTBO TEHETUYECKUX HapYLUEHUIT 1Tl ONpeesieH st
NPOTHO3a U cTpaTUdUKALMK TALMEHTOB 10 TpyIam pucka. Takoi
TIOJIXOJL UPE3BbIYAIHO BaXXeH ISl OIPeeNIeHNs] TPYIIIbI NTAaL1EeHTOB
BBICOKOTO PHICKA, [T KOTOPBIX 00BIYHAs Tepartst HeahheKTUBHA, U He-
00XOIMMO Ha3HAYeHNe HOBBIX TepaIleBTMYeCKUX areHToB. B ripeacras-
JIEHHOM 0030pe IMPOaHATM3MPOBAHO BIVSIHIE M3BECTHBIX TEHETMUECKHX
aHOMAJIMI Ha IaTOreHe3 MHOXECTBEHHOM MUEJIOMBI, TIPOTHO3 TeUEHVIST

3a00J1eBaHu, BEIOOP ONTUMAILHON TaKTUKM JIEYEHU TaLeHTa.
KmoueBble cnoBa: MHOXECTBEHHAss MHMEJIOMA, FEHETUUECKHE

HapylleHusl, TporHo3, naroreHes, FISH.
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Summary. Multiple myeloma (MM) is heterogenic disease
with complex karyotype, which is based on molecular and genetic
characteristic of tumor clone. While no specific genetic markers are
required in the diagnosis of multiple myeloma, multiple genetic ab-
normalities are used in disease prognostication and risk stratification.
This is particularly important for the adequate identification of the
high-risk MM group, which does not benefit from any of the cur-
rent therapies, and novel approaches need to be proposed. In this
review, influence of genetic abnormalities on MM pathogenesis and
prognosis for choosing correct therapy strategy is presented.

Key words: multiple myeloma, genetic abnormalities, prognosis,
pathogenesis, FISH.




