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Pestome: XpoHuuHama muenoeeHHa neskemusi (XMJT) ce xapakmepu3upa C KioHamHa nponucbepayusi Ha niypunomeHmHu-
me CmeosI08U KemKU 8 KOCMHUS MO3BK U Hanu4ue ¢hy3uoHeH Ber-Abl eeH ¢ noguweHa mupo3uH-kuHasHa akmugHocm. OCHOBHUME
namo2eHemUuUYHU MeXaHU3MU ca C8bP3aHU C HapyleHa KnembyHa adxe3usi, Oucpeaynayus 8 KIembyHUsi pacmex U pe3ucmeHmHocm
KbM HOpMasHUMe MexaHU3MU Ha hpoepamupaHama KiembyHa cMbpm (anonmo3sa). MexaHusmume, koumo 60dsim 00 e8oyusi Ha
3abornisgaHemo U mpaHcghopmayust 8 brracmHa Kpu3a, ca 8ce ouje HedocmambyHO NPOyYeHU. ThPCEHeMOo e eCMecmeHO HaCoYeHO KbM
26HU, KOUMO y4acmeam e KOHmMpona Ha KnembYHUS YuKb/, dughepeHyuayusma u anonmosama, 3aceeHamu U npu Opyau 3rokayecmee-
HU Heonna3uu. Llenma Ha 0b3opa e da ce 0606wWsm ycmaHo8eHUME MOIEKYNISPHO-2EHEMUYHU NPOMEHU 8 esosmoyusima Ha XMI1, cabp-
3aHU C UHaKkmusupaHe Ha mymop-cynpecopHu 2eHu (p53, RB1, ATM, CDKN2), akmugupaHe Ha OHKO2eHU, pasnudHu om Ber-Abl (MYC,
Jak2), u 3aeyba unu ckbcsisaHe Ha METOMEPHU yyacmbyu. Hamuyuemo Ha MHOXecmBeHU MOoneKysipHU abepayuu e dokazamencmeo
3a moea, Ye npoepecusima 8epoSIMHO e pe3ynmam Ha Wupok Habop om anmepHupawu JHK yspexdaHus u enugeHemuyHU npoMeHU,
KOUMO oghopmMsam 1e8KEMUYHUST heHomun.
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Summary: Chronic myeloid leukemia (CML) is characterized with clonal proliferation of pluripotent bone marrow stem sells and
the fusion Bcr-Abl gene with increased tyrosine kinase activity. The main pathogenetic mechanisms are associated with impaired cell
adhesion, deregulation of cell growth and resistance to normal mechanisms of programmed cell death (apoptosis). The mechanisms
that lead to the evolution of the disease and transformation into blast crisis are still insufficiently studied. A search is directed to genes
that are associated with cell cycle control, differentiation and apoptosis and which are being affected in other malignant neoplasms.
The aim of the review is to summarize the molecular-cytogenetic abnormalities in the evolution of CML, including the loss of tumour-
suppressor functions ((p53, RB1, ATM, CDKN2), activation of oncogenes other than Bcr-Abl (MYC, Jak2) and telomere shortening.
Some evidence that progression is probably related to a wide range of alternating DNA damages and epigenetic changes is the
presence of multiple molecular aberrations.
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BUonorna HA XPOHMYHATA MUENOINEHHA
JIEBKEMUA

XpoHunyHaTta muernoreHHa neskemus (XMJT) ce xa-
pakTepuaupa c KrnoHanHa nponudepaums Ha nnypu-
NMOTEHTHUTE CTBOMOBU KMNETKN B KOCTHUS MO3bK. [1po-
LecbT 3acsdra Kakto muenougHarta, Taka u apyrute
XEMOMOETUYHU KNETbYHU MNHUN.

Ha knetbyHo HMBO npu XMJ1 ce oTkpuBa cneum-
¢duryHa aHomanusa Ha xpomosomute, t(9;22), peum-
NpoYHa TpaHcroKauus, KoaTo BoAM A0 opMUpaHe Ha
dunagendwuicka (Ph) xpomosoma [1, 12, 35].

Mpn LNTOreHETMYHNTE NPOYYBaHUA Ce YCTaHOBSABA
Hanuune Ha Ph xpomo3oma npu 90-95% oT naumeHTun-
Te ¢ XMJ1 [1, 33, 35]. MNpu Hag 90% oT cnyyauTe T4 €
pesynTaT Ha cTaHOapTHa peuunpoyHa TpaHcroKaums
1(9;22)(q34.1;q11.2), kosaTO BOAM A0 hOpMMpaHe Ha
dy3noHeH reH Bcer-Abl. Ponsita Ha oHkoreHa Bcr-Abl
B rpoueca Ha neBkemMoreHesa e CBbp3aHa ¢ Koaupa-
He Ha OHKonpoTeuH P210B-4Y ¢ noBulIeHa TUPO3UH-
KMHa3Ha aKTUMBHOCT, KOWTO BOAW OO Aucperyrnauus B
KneTbuHaTa nponudepaums, HamaneHa agxesnsa u
PEe3NCTEHTHOCT KbM anonTto3a (nopagu HamarneH kne-
TbY€H OTrOBOP KbM MUTOrEHHU CTMMynu) [18, 33].

OctaHanute 5-10% ot Ph+ naumeHtTn umat Ba-
pUaHTHM TpaHCNoKauun, KaTo CroXHW TpaHCcroKaumm
Mexay Xpomosomu 9, 22 u egHa unv noseye oT Apy-
rmTe XpOMO30OMU; UNIN CAMOCTOATENHO BKITHOYBAHE Ha
XpOMO30Ma 22 B TpaHcrokauus ¢ gpyra XpomMo3oma,
pasnuyHa oT xpomMo3oma 9. B peaku cnyvam Ha t(9;22)
Ce Hamupa yabImKeHOo ObMro pamo Ha 9-a Xxpomosoma,
HO He ce yCTaHOBfIBA MOCTTPaHCMOKALUMOHHO CKbCH-
BaHe Ha AbroTo pamMo Ha 22-pa xpomo3oma. B Tesn
cnyvau 22g- e HeyrnoBuma npu MUKPOCKOMNCKO nscnesa-
BaHe M ce 0b6o3Ha4aBa KaTo ,MackupaHa” Ph xpomo-
3oMa [22, 33, 35].

Mpy MonekynsipHUTE MNpPOy4YBaHUS Ce YCTaHOBS-
Ba yyacTue Ha Xxpomo3oma 9 B pasnuyHu BapuaHTHU
TpaHcnokaumu. He ca yctaHOBEHM PasnuKy B KIUHNY-
HATE U XeMaTonorM4yHUTE XapakTepuUCTMKU Ha 3abo-
NABaAHETO MeXAy NauMeHTU CbC CTaHgapTHa 1 Bapu-
aburnHa TpaHcnokauus.

B 10-20% ot Ph+ XMJ1 ce Hamunpat gonbrHuTen-
HW LUMTOreHeTu4HU abepauumn, rmaBHO AOMbHUTENHA
Ph xpomo3soma, Tpusomus 8 n 3aryba Ha Y-xpomosoma
npu mbxe [12, 24, 33]. Hanuuneto Ha JOMBAHUTENHU
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LUNTOreHeTU4H nNpomMeHn npu nocrtaBAaHe Ha AnarHo-
3aTa ce acouunmnpa C nowla nporHo3sa.

MEXAHU3MU HA NEBKEMWYHATA
TPAHC®OPMALUA

XMJ1 moxe ga Obae pasgeneHa KIMHUYHO B 3
¢asu: HavanHa XpoHn4Ha dasa, asa Ha akcenepa-
uus, nocnefBaHa oT 6rnactHa kpusa. Mo Bpeme Ha
XpOHMYHaTa hasa NeBKEMUYHUTE KMETKM ca OO0 M3-
BECTHA CTEMNEH YyBCTBUTENHN KbM PacTeXHW (paKTo-
pK, KaKTo 1 KbM (hakTopu, BoAELLM NO PasfUYHN CU-
rHanHW NbTUwa A0 NporpamMmpaHa KrnetbyHa CMbpT
(anonTo3a) [1, 12, 17]. Cnen pasnuyHa no NpoabIiiKu-
TENHOCT XpOoHMYHa dasa (3-5 rogmHu) neBkemMmnyHuTe
KNeTkn npeMuHaBaT npes npouec Ha TpaHcdopma-
umMsa 1 3abonsiBaHeTO akcenepupa o bnactHa kpusa.
Ta3n npomsiHa e NpuApyXeHa OT nosdsaTa Ha Heau-
depeHumpaHn MmenongHn unu numdonaHn énact-
HW KMETKM B KOCTHMUS MO3bK M nepudepHaTa KpbB.
M pokato cnnBaHeTo Ha ABaTa oHKoreHa c-Abl n Ber
BbB (PY3MOHEH reH C MoBMLIEHa TUPO3WH-KMHA3Ha
aKTMBHOCT € MbpBMYHATa MOSEKyMsipHa aHOManus
B XpOHWYHA pasa, TO BbB (pas3a Ha akcenepauus u
fnacTtHa kpu3a ce nNosiBsiBaT HOBM XPOMO3OMHM U MO-
nekynsipHn abepaumm, Han-4ecTn OT KOMTO ca TPU30-
mMusa 8 (33%), gonwrHuTenHa Ph xpomosoma (30%),
n3oxpomosoma 17 (20%), Tpusomus 19 (12%), 3aryba
Ha Y-xpomMo3oma (8% oT mbxeTe), Tpnsomus 21 (7%)
n moHosomus 7 (5%). Te3an npomeHn morat ga cny-
XaT KaTo Mapkepu 3a nporpecus Ha 3abonsBaHeTo,
HO HeBMHaru ca npu4MHa 3a camaTta TpaHchopmaums
[6, 14, 22, 25, 33].

OnckpeTHnTe reHeTUYHN MexaHusMu, KOUTO BO-
OAT 0o eBontouusa Ha 3abonsiBaHeTo, ca BCe oue
HeJoCTaTbYyHO npoydeHu. MHOXecTBeHuUTe Morne-
KynspHu abepaumm ca gokasaTencrBo 3a ToBa, 4e
nporpecusita € cBbp3aHa BEPOSATHO C LUMPOK Habop
oT antepHupawm OHK yBpexgaHusa n envreHeTu4Hu
NPOMeEHWU, KOUTO 0OPOPMSAT NTEBKEMUYHMSA heHOoTMN [4,
7, 26, 33]. TbpCeHETO Ha ApYrn Bb3MOXHU MyTaLuu
€ eCTeCTEeHO HaCO4YeHO KbM reHu, KOMTO ca CBbp3a-
HWM C KOHTPON Ha KNeTbYHUS UUKbA, AudepeHumnaums
W anonTosa, 3acerHatv 1 Npu gpyru 3nokayecTBeHu
Heonnasuu.
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MONEKYNAPHO-BMONOIr'M4YHU HAPYLLEHUA

Pe3ucmeHmHocm KbM arnonmoasa

Mpn XMJ1 ce HabnogaBa pe3VCTEHTHOCT Ha KIleT-
KATE KbM MHOXECTBEHUTE CUrHanv, Bogeliy 4o npo-
rpammpaHa krneTb4yHa cMbpT (anonTtosa) [4, 6, 22, 29].

dochopunmpaHe u aktuBupaHe Ha PI(3)-K/
Akt e OCHOBHUAT NbT, N0 KOWTO Bcer-Abl ynpaxHsiBa
CcBOS aHTManonTnyeH edekTt [29]. AKTMBMpPaAHETO Ha
P1(3) knHasata OT cBOsi cTpaHa Boau A0 docdonu-
pypaHe 1 MHaKTMBaLMs Ha NPOoanonTUYHUSA NPOTEUH
BAD (Bcl-2-associated death promoter), uneH Ha Bcl-
2 cynepgamunusaTa. Ber-Abl-meguupanarta ctumyna-
UMS Ha CUrHamHWTe TPaHCAKCEpWU U akTMBaTopu Ha
TpaHckpunumaTa (STAT5) 1M nocnegsawloTo yBenu-
YeHne Ha HuBaTta Ha Bcl-xI Moxe cbllo ga yBenuum
pe3nucTeHTHOCTTa KbM anontosa [37]. Bbnpekn ToBa
yBeNMMYEeHUAT aHTnanontudeH edekt Ha BCR-ABL He
e JocTaTb4€eH 3a TpaHcopMauus n nporpecus Ha 3a-
bonsgBaHeTo. BeposTHO BaxkHa pomnst Urpasit u apyru
OOMbIHUTENHM TEHETUYHU aHomanuw, Hamp. 3aryba
Ha TYMOP-CYNpPeCOpHN FreHu.

Briok e dughepeHyuauyusima Ha Knemxkume

Bbnpekn 4e camMusit OHkOMpOTeuH p210BcrAb e
OKa3Ba CbLLUECTBEHO BMUSHUE BbPXY KreTbyHata Au-
depeHumaums B XpoHWYHa dasa, audepeHumaums-
Ta Ha KneTkute e brioknpaHa B 6nactHa asa Ha XMJ1.
XVNOTETUYHM NPUYNHMK 32 TOBA Ca Han-4eCcTo Hanu4yne-
TO Ha JAOMbITHUTENHN MyTauun, POPMMPaHETO Ha HOBY
OHKOFEHW, MOBMLUEHWN HMBa Ha LMTOKMHU U UHaKTMBa-
uudaTa Ha Tymop-cynpecopHu reHn [29, 33]. lNo-HaTa-
TbLUHWTE MPOYYBaHWNsi HA MEXaHU3MUTE, OTFTOBOPHU 3a
3aabpKaHe Ha KneTbyHaTta gudepeHumaumsa B 6nact-
Ha cbaza, MoXe ja ONpenensT pornsaTa Ha pasnuyHu au-
dhepeHUMpaLLn areHTU U TAXHOTO TepaneBTUYHO Mpu-
TNOXeHWe Npeauy 1 no BpemMe Ha brnacTtHa kpusa.

MOJNEKYNAPHO-TrEHETUYHU HAPYLLUEHUA

HUHakmueupaHe Ha MyMOp-CynpecopHU 2eHU

3aryba Ha yHKUMATA Ha TyMOP-CynpecopHUTE
reHn p53 n Rb1l (retinoblastoma gene) npeacraes Haw-
YecTUTe aHoManuu Npy TpaHcOoOpMaLKns Ha XPOHUY-
Ha dhasa B briacTHa Kpu3a, KOeTo Boau Ao hopmupaHe
Ha no-HegudepeHuMpaH, No-arpecBeH N Pe3NCTEH-
TEH KbM Tepanusa deHotun [4, 7, 16]. HopmanHata
CTPYKTYpa Ha Te3n reHun e 3anaseHa B XpoH14Ha ¢asa,
[okaTto npu GnacTHa kpu3sa ce ycTaHOBsIBa Aeneuus
unn mytauusa B p53 B 30%, a B Rb1l — npu 20% ot
cnyvaute [4, 7, 16].

3anaseHaTta yHKUMs Ha p53 B XpoHU4YHa hasa
Han-BEPOSITHO € NpUYnHa 3a MNOTUCKaHe nporpecudara
Ha 3abonsBaHeTo. HecnyyanHo p53 e HapuyaH ,na-
3uTen Ha reHoma” [13, 14, 17]. Npepnonara ce, 4ye B
Bcr-Abl (+) kneTkun, Tymop-cynpecopHaTta akTUBHOCT
Ha p53 3aBMCK OT HMBOTO Ha ekcnpecus Ha Ber-Abl [7,
9, 16]. Bucokute HuBa Ha ekcnpecus Ha Ber-Abl 6no-
KMpaT anonto3ara, 3a pasnuka oT KMNeTKUTe C HuCKa
eKCrnpecusi, KOUTO ca YyBCTBUTENMHU KbM UHAYKLMOHHW
CTMMYNM Ha anonTto3aTta. Bucokata cteneH Ha reHHa
eKkcnpecua Ha p53, He3aBMCUMO OT eKcrpecusTa Ha
Bcr-Abl, nHayuupa gudepeHumaumaTa n anontosara
Ha NeBKEMUYHUTE KNEeTKM (CbCTOsIHNE, aHanorM4yHo Ha
XpoHu4yHa pasda Ha XMIT). OceeH ToBa B crnyvyauTe C
MyTaHTeH p53 reH ce ycTtaHoBsiBa MoOBULUEHA Pe3unc-
TEHTHOCT MNpu nedyeHne c Imatinib, T.e. penatMBHOTO
OTHOLLEHNE OHKOreH/TYMOpP-CYNpecopeH reH umMa
W3KMIOYUTENHO 3Ha4YeHue 3a nporpecusTa Ha 3abo-
NsiBaHETO M ycnexa Ha neyexueto [4, 7, 16]. B Tto3n
CMUCBN XpoHuyHata pasza Ha XMJ1 npegcraensiea
YHMKaneH Mogen 3a paskpuBaHe pondta Ha Tymop-
CYNpEeCcopHWTE FreHN B Pa3BUTUETO Ha 3NOKa4YeCTBEHN-
Te xemonaTuw.

Ta6bnuuya 1. MonekynsipHO-2eHemMuUYHU HapyWeHUs 8 e8oJIroyusima Ha XpOHUYHa MUesIo2eHHa JlegKeMusi

Tun Ha abepauuuTe leH YecToTa Bubnuorpadus

p53 25-30% 4,7,13, 14, 16,17

ATM 18% 4,23, 30, 34
UHakmueupaHe Ha myMop-cyrnpecopHU pleihkaa 60-70% npw numdounaHa TpaH- 15, 29, 34, 38
2€HuU cchopmaums;

(CDKN2) 7% npu MmuenoungHa TpaHcdop-

Mauus

RB1 20% 4,7,16
AKmueupaHe Ha OHKO2eHU MYC 15-20% 2,11, 29

Jak2 2-5% 27,28, 29
CkbcsieaHe Ha MeJIoOMepPHU y4acmbyu TERT 70-100% 8, 10, 19, 20
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Mpn okono 18% oT cnyyYanTe BbB hasa Ha akce-
nepauus n bnacTtHa Kpusa ce yCTaHOBsIBA MyTauus B
ataxia telangiectasia mutated (ATM) rena [22, 28, 32,
34]. ATM reHbT € nokanuaupaH B 11922-g23 Xpomo-
30Ma M Koaupa CuHTe3a Ha aapeH PocdOonpoTENH,
KOWTO OCbLUEeCTBSIBA KOHTPOS BbPXY KMETbYHUS LK-
KbN (pacTexa n JerneHeTo Ha KreTKMTe) 1 curHanHa-
Ta TpaHAayKuus. To3n NpoTenH Urpae BaxkHa pons u B
HOpMarHoTO pa3BuTne 1 yHKLMOHMPaHe Ha peauua
OpraHu 1 CMCTEMU B OpraHvMama, BKIIOYUTENHO HepB-
Ha U uMyHHa cuctema. ATM yyactBa B penapauuoH-
HWUTE Mpouecy 4Ype3 akTMBauus Ha eH3VMMU, BOAELLM
0o dumkcupaHe Ha yepegeHute OHK yyactbum, Koe-
TO OocurypsiBa CTabUMHOCT Ha KNeTbyHaTa reHeTwd-
Ha MHpopmaumsa. TbKMO nopaan Te3n BaXkKHW pPomnun
B KMNETbYHOTO JereHe W penapauns Ha reHeTU4Hus
maTtepran ATM reHbT npegctaBnsaBa U3KMKYUTENEH
WHTEpeC Npu npoyyBaHe OuonorvaTa Ha YOBELLKUTE
Tymopu [22, 33, 34].

Mpn naumeHTUTE C ataxia telangiectasia ce oTkpu-
BaT pasnuyHu MyTaHTHWU U AeneunoHHn hopmu Ha ATM
reHa. Ataxia telangiectasia e psgko, aBTO30MHO-peLe-
CMBHO 3abonsiBaHe, XapakTepuaupallo ce ¢ uepebe-
napHa artakcusi, noBuLIEHa YyBCTBUTEMHOCT KbM WO-
HM3npalla paguaums n Bucoka vectota (Hag 30%) Ha
3r10Ka4YeCcTBEHN XeMonaTum (NeBkemmnm n NMMMAOMM).

ATM reHbT e mngeaneH KaHOMAaT 3a OLEeHKa Ha
TpaHcopMaumndaTa Ha NEBKEMUYHUTE KIETKU, TbH
KaTo KOMIMIEKCHUTE KapmoOTUMHU NPOMEHN BLB (hasa
Ha akcenepauus n bnacTtHa Kpu3a npegnonarart Hanu-
UYMeTo Ha reHoMHa HecTabunHocT [4, 23, 30, 34].

Opyr Tymop-cynpecopeH reH, KOUTo ce acouuupa
¢ nporpecusita Ha XMJ1 B 6nacTtHa kpusa, e pleNKaa
(MTS1, INK4, CDK4l unun CDKNZ2), nokanusnpaH Ha
xpomo3soma 9p2. NMpu okono 60-70% oT cnyyanTe Ha
XMIJ1 ¢ numdbonaHa TpaHcdopmaLms, npy 7% OT Te3un
C MumenougHa TpaHdopmauusa n B 40% npu cmece-
HokrneTbYyHa BnacTtHa Kpusa ce Habnogasa OyHKUM-
OHanHoO MHakTUBMpaHe Ha pl6 [15, 29, 34, 38]. Tasu
Aerneuuns Bogu Ao oTnagaHe eaHOBPEMEHHO Ha pl6 u
p19, kouTo y4acTeaT B perynaumaTta Ha G1 Ha KneTby-
HWs uukbn [15, 31, 36].

AxkmueupaHe Ha OHKO2eHU

YBenvnyeHata reHoMHa HecTabunHOCT, HapyLue-
HaTa nponudepauma n 3arybata Ha pudepeHuma-
umsa npu TpaHchopmaumaTa Ha XMJT ca ceBbp3aHu n
C aKTMBUPaHe Ha OOMbIHUTENHN OHKOTEHM, PasfnyHM
oT Ber-Abl. Cepbxekcnpecusata Ha MYC oHkoreHa ce
yCTaHOBsIBA B rOMsiIM MPOLEHT OT 3roKavyecTBeHUTe
HeonnasvMm U YecTO Ce acouumpa C nporpecusdrta Ha
3abonsiBaHeTo [2, 29]. MYC e perynaTtop Ha reHHaTa
TPaHCKPUMNLMS, KONTO OUPEKTHO UIN MHAMPEKTHO pe-
rynvpa okosno 1000 reHa n ce cBbp3Ba ¢ 0kono 15% ot
reHHuTe nokycu [11]. Ecdektte Ha MYC ca cBbp3aHu

C OOMbITHUTENHO YBENUYaBaHe Ha reHomHaTa HecTa-
OunHocT n MHayKums Ha abepantHa JHK pennukauus.
MaumeHTUTE C BMCOKM HMBa Ha MYC ekcnpecusi no-
Ka3BaT MOBULLIEHA PE3UCTEHTHOCT KbM Imatinib n 6bp-
3a TpaHcdopMauusa B bracTHa kpusa.

MNpe3 nocnegHuTe roamHu ce cbobLyaBa 3a Hanm4m-
eTo Ha myTaumm B Janus kinase (Jak) 2 B Ph(+) knetku
[28, 29]. JAK2 e umTOonnasmMeHa TMPO3nNH-KUHa3a, KaTto
reHbT € fnokanuanpaH B xpomodomMa 9p24. Ta yyacTsa
B perynaumsita Ha pasfiyHU LUTOKMHU U PaCTEXHM
dakTopu 1 urpae BaxkHa porns B guarHosata v nede-
HMeTO Ha MuenonponudepaTnBHUTe 3abonsBaHus [5,
21, 32]. XpomMO30MHK aHoManuu, 3acdarawim 9p24, ca
OonuvcaHu KakTo B MUENounaHu, Taka u B NUMAonaHnTe
Heornnasuu, BktoumMTenHo XMIJT, ocTpa Merakapuob-
nactHa neekemus, CD10+ B-ocTpa nmmdobnactHa
neskemusi, T-ocTpa numdobrnacTHa NeBKeEMUS U Xpo-
HUYHU MrenonponudepaTMeHy 3abonsBaHus [21, 33].
Hanuuneto Ha noBuLLeHa TUPO3MH-KUHA3Ha akTUBHOCT
B Ber-Abl (+) kneTkn, oT eHa cTpaHa, Boam o cTapTupa-
He Ha NeBKeMUYHUS NPoLeC, HO OT Apyra — CTUMynmpa
pasnuMyHu CUrHaNHU TPaAHCOYKUMOHHWU MbTULLIA, BKIHO-
yuTenHo Jak2-kmHasHusa nuT [27, 28]. Imatinib mesylate
€ cenekTBeH NHXMbuTop Ha Ber-Abl TposnH-knHasata
1 e cpedcTBo Ha Mbpsu n3dop npu XMJ1. CtumynupaHe
Ha Jak2-kmHasHuA NbT MOXe Aa 6bae npuyumHa 3a pe-
3UCTEHTHOCT MNpu neveHve ¢ Imatinib mesylate [5, 27],
KOETO [a Hamnoxu npuraraHeTo Ha HOBU CENEKTUBHU
MeOuKaMeHTU, MHXMOuTopu Ha Jak?2.

CkbcsieaHe Ha mesioMepHUMe yyacmubuyu

3aryba unu ckbcsBaHe Ha TeNOMEpHUTE y4acTb-
LUK ce ycTaHOBSIBaT NpwW rorisiMa 4acT OT NeBKkemunte
n conuaHuTe Tymopu [25]. Hanuue e cunHa acouma-
LM Mexay CKbCsiBaHe Ha Tenomepute npu Heonna-
3unTe M NoBULLIEHATa reHoMHa HecTabunHocT [3, 25].
Mpu TpaHchopmaumsa Ha XMJ1 oT xpoHnyHa dasa B
fnactHa kpu3a MNpPOLEHTBLT Ha TernomepHuTe 3arybu
ce yBenuyasa okosio 20 NbTU. YCTaHOBEHO €, Ye CcTe-
neHTa u pasMepbT Ha CKbCABaHe UMaT NpeauKTUBHA
CTOMHOCT MO OTHOLWIEHWE Ha BPeMEeTO Ha BCTbMBaHe
B GnactHa kpu3sa [8, 20]. Bcr-Abl oHKOreHbT nma He-
ratueBHo Aencteue Bbpxy TERT (Telomerase reverse
transcriptase), koeTo npegnonara, Ye ¢ NpunoxeHue-
TO Ha TUPO3WH-KMHA3HU NHXMOUTOpPK ce 3abaBss 1 npe-
[0TBpaBsiBa CKbCABAHETO HA TENTOMEPHUTE y4acTbLUm
[10, 19], a oTTYyK M Nporpecusita Ha 3abonsBaHeToO.

n3soan oT COeCTBEHU NPOYYBAHUA

BbB Bpb3ka C HaydHoM3crnegoBaTencky npoekT Ne
58/2011 kbm MeguumHckm yHuBepenteT — Codms, Bsixa
nacnegsann 15 naumeHTtn ¢ XMJT B XxpoHudHa ¢hasa n
dhasa Ha akcenepauus. [Npy ManbK NPOLIEHT OT THAX Bsixa
YCTAHOBEHWN HUCKOOPOMHN NEBKEMWUYHN KITOHOBE C Je-
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M. Benu3zaposa u dp.
MonekynapHO-UMTOreHETUYHN MPOMEHM. ..

neums Ha ATM, p53 n p16™K43, kouTo LWe 6baaT npocne-
[O€EHV B Xo[a Ha TpaHcdopMaumsiTa Ha 3abonsiBaHeTo.

3AKNIOYEHUE

EkcnpecusaTa Ha oHkoreHa Bcr-Abl Bogu fo HecTa-
OUIHOCT B reHOMa Ha XeMoroeTuYHaTa CTBONOBa KNeT-
ka. OTKpMBaAHETO Ha HOBM reHW, yYacTBallmM B npoLeca
Ha NeBkeMoreHes3aTa 1 Ha eBOMOLMSATa Ha XpOHUYHaTa
MUWENOreHHa IeBKEMUS, MPeaoCTaBss HOBUM Bb3MOX-
HOCTM 3a OLleHKa Ha reHEeTUYHUTE MPOMEHN MO Bpeme
Ha cTtabunHata XpoHu4yHa pasa, KOMTO MpeackassaT
HacTbMBaHe Ha gpa3a Ha akcenepauus n TpaHcgopma-
umsi B briactHa Kpuaa. Tesam npoMeHu MoraT a Hanoxar
NpomMsiHa B TepaneBTUYHOTO NOBEAEHME N Bb3MOXHOCT
3a NMPUMNOXEHVEe Ha TapreT-opueHTpaHa Tepanus.

Hacmosiwjuam o0630p e HarpaseH 8b8 8pb3Ka C
Hay4YHouscrnedosamericku rpoekm Ne 58/2011, paHm
Ne 44/2011 kbm MeduyuHcku yHusepcumem — Co-
¢us, Cbeem o MeduyuHcKa Hayka.
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