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EPIGENETICS OF CANCER AND EPIGENETICALLY
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Pestome: TepMUHBT .enureHeTUka” o3Ha4YaBa NPOMEHN B reHHaTa eKcnpecusl, KOUTO ce yHac-
nepsiBaT 1 He ca CBbp3aHn npsiko ¢ MyTtaumm B JHK. Tean npomeHu ce otpasasat
Ha deHoTVNa, 6e3 ga ce NPOMEHsI reHOTUNBT Ha YoBeK. HsAKonko ca BogelumTe Me-
XaHU3MW B enureHeTuka, Kakto cnegpa: MoaudMKaums Ha XUCTOHM (MeTunupaHe,
aueTtunupaHe n doccopunupare) n JHK metunupare. PasnuuHn daktopu npe-
OMN3BUKBAT €MUIeHETUYHN NPOMEHW, KOUTO Ca NMOCOYEHM B HACTOSLLMSA aHanu3 (dak-
TOpW Ha OKomnHaTa cpepfa, nekapcTea, BpedHW BellecTsa v ap.). Npes nocnegHute
rogvHW ce HaTpyna 3HauMm obeM 3HaHUs, Ye enUreHeTUYHU NPOMEHW MMaT pons B
pa3BUTUETO Ha pakoBW 3abonsBaHns. HanpaBeH e aHanu3 Ha Te3u pesyntatu 1 ca
npeactaBeHn BofelumTe hakti, KOUTO ca NOTBbPOEHW KaKTO eKCrepuMeHTarnHo,
Taka ¥ KMMHWYHO. PonsiTa Ha eH3uMUTE B ENUreHeTUYHUTE MEXaHU3MU Ha 3rioKavec-
TBEHUTE 3abonsaBaHMsA € AoKyMeHTVpaHa B 063opa. Pa3paboTeHu ca u ca BHegpeHu
KMUHWUYHO NEeKapCTBa, KOUTO MHXMOMpAT Te3n eH3WMM U NOTUCKAT pasBUTUETO Ha
TYMOPM, BKIKOUMTENHO Ha PasnnyHy 3rokavyecTBeHn obpasyBaHusi.
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Summary: The term “epigenetics” refers to all heritable changes in gene expression that are
not coded in the DNA sequence itself, which only alter phenotype without changing
genotype. DNA methylation, RNA-associated silencing and histone modifications
(methylation, acetylation, and phosphorylation) initiate and sustain epigenetic
modulations. The epigenetic changes may result in heritable silencing of genes
without changing their coding sequence. They may transfer dynamic environmental
experiences on the “fixed” genome, resulting in stable alterations in phenotype and
showing parent of origin effects. Epigenetic mechanism plays a role in develop-
ment of cancer. The review summarizes the data from experimental and clinical
studies about epigenetic of tumors. Both histone modifications and DNA methyla-
tion are involved in tumorogenesis. The role of enzymes in epigenetic mechanisms
are illustrated. The elevation of DNA methyltransferases (DNMTs) was docu-
mented in breast cancer, colon cancer, etc. The inhibitors of enzymes were clini-
cally approved by FDA for the treatment of cancers.
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BBbBEOEHUE moandukaumsa n OHK metunupaxe. MNpes nocnen-

EnvreHeTvkata n3yyaBa NpOMeEHM B TeHHaTa HUTE FTOAWHWM Ce HaTpyrnaxa 3Ha4YMMWn MOo3HaHus 3a
eKcrnpecusi, KOUTO He 3acaraT NPSAKO CEKBeHuuATa pornaTa Ha enureHeTUYHUTE NPOMEHM B MaToreHe-
Ha OHK u ce yHacnegasart. [IBa ca BogeLwumte me- 3aTa Ha 3nokayecTBeHu 3abonsiBaHus. Ha 6asaTa

XaHM3bMa Ha Te3n NPOMEHU: KOBaneHTHa XUCTOHHAa Ha enureHeTu4Hn nscriegBaHnsa ce Cb3fanoxa Ho-
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BU (papMaKkonorMyHu cpeacTsa, 4acT OT TAX ce pas-
paboTvxa 1 BHeapuxa KaTo JiekapcTea 3a feyeHve
Ha pakoBW 3abonsBaHUs, Apyra YacT ca B MpoLec
Ha KMUHUYHU U3NUTBaHKSA. [o-gony ce cnvpame Ha
enUreHeTUYHUTE XapaKTEPUCTUKM Ha pakoBu 3a6o-
NABaHWA U papMakoTepanuaTa uMm.

MoaOn®UKALUA HA XUCTOHU
N 3NOKAYECTBEHU 3ABOJIABAHUA

M3BecTHO €, Ye N-TepMuHanuTe Ha onawlkviTe Ha
XUCTOHWTE NoAAbpXaT CTabunHoCcTTa Ha XpomaTuHa
W ca TapreT 3a pasnuyHu mogmdukaumn. Tesm moau-
dmkaummn ca cBbp3aHu ¢ TymoporeHesa [2, 13]. Oc-
HOBHWTE MOCTTPAHCINAUMOHHN MOAUGMKALIMM Ha XUC-
TOHWTE BKMIOYBAT: aueTunupaHe, mMetunupaHe, doc-
dhopunumpaHe, youksutMHMpaHe n op. Teau npouecu ce
OCbLLECTBABAT MNPY Y4aCTUETO Ha CbOTBETHU EH3UMU
1 NOBNKMSIBAT perynaumsta Ha reHHaTa eKkCcrpecusi.

o MetunupaHe Ha xuctoHute. MeTuntpaHcde-
pasnTe ca eH3nMK, KouTo noenusiaT N-TepMuHanuTe
Ha XWCTOHHUTE onawku. Te cbabpxaT onpeneneH
AomeH (SET) ¢ pons B MexaHW3MuTe Ha TyMoporeHe-
3ata [8, 14, 17]. OnuTn BbPXY TPAHCrEHHN MMULLIKM
OEMOHCTPUpAT BUCOKA CTEMEeH Ha pasBUTUE Ha eKc-
NepuUMEHTAarneH pak 1 pornsi Ha MOCOYEHUTE EH3VMW.
EnureHeTMYHO MeTUnMpaHe e LOKYMEHTUPAHO U Mpu
B-knetbyHn numcbomu. MNpes nocnegHuTe roavHu ce
nsonupaxa u rpyna eHsmmm (XMCToH-gemMeTunasm) c
pons B TyMoporeHesara.

e AueTunupaHe Ha XMCToHUTe. ToBa e npouec,
KOWTO BOOM [0 pernakcvMpaHe Ha HyKrneo3omHata
CTPYKTYpa M Ce perynupa C y4acTMeTO Ha E€H3VMU —
XWUCTOHOBM aueTun TpaHcdepasn (HATS), kouto ca
TPaHCKPUMNLUMOHHN akTuBatopu [6, 7]. BtopaTta rpyna

OHK meTunupane
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OOKYMEHTVPaHN eH3MMK, CBbP3aHN C enureHeTka Ha
XUCTOHUTE, ca XUCToHOBM aeauetunasun (HDACS), ko-
UTO UMaT noTuckalla pons. NpumepuTe ca pasnuyHu:
JokymeHTupaHo e, 4e p300 HAT reH e mytupan npu
MHOTO OT TYMOPWUTE Ha CTOMALLHO-YPEBHUSI TPaKT.
TapreT 3a cb3gaBaHe Ha HOBa rpyna npoTUBOPAaKOBU
nekapctea ca eHaumute HDACS. NHxnbutopm Ha Te3n
EH3VMM NpeMrHaxa KMUHWUYHWU U3NUTBaHUS U ce npu-
narar kaTo NPOTUBOPAKOBM fiekapcTaa (BUXK Mo-J0r1y).

o dochopunupaHe Ha XUCToHUTE. TO3N Mexa-
HM3bM Ce OCbLUEeCTBSIBA MO BPEMe Ha MUTO3a, CbOT-
BETHO B KIMOYOB €Tan OT KNeTbYHus UmKb. docdo-
punupann xmctoHn kato H3S10 n H3S28 nmat pons
B FEHHWUTE MPOMEHN, CBBbP3aHU C pakoBu 3abonsBa-
HuA. N3BecTHUTe eH3nmmn Aurora kinases yvactsaT B
H3 docdopunuparHe npu pakosu npouecun. Mexa-
HU3MUTE Ha docchopunmpaHe U TAXHOTO PaHHO Au-
arHoCTUUMpaHe Ha no3nums Ha XUCTOHU-H2AX Moxe
[a ce yTBbPAM KaTo AMarHOCTUYEH Mapkep.

OHK METUNUPAHE

OHK meTunumpaHe npu xopata ce guarHoctuumpa
Ha HMBO Ha CpG HykneoTMan u Ha noseyeto CpG
cekBeHLUun B reHoma [2]. W npu T03m npouec Ha enu-
reHeTUYHN U3MEHEHUs1 ydacTBaT KaTanuaupawiy eH-
3UMK, KOUTO ca OT cemelctBoto Ha AHK metun-
TpaHcdepasHute eHsmmm (DNMTS). Mogudmkaumata
€ noTucKalla 3a TpaHCKpMNuMsaTa 1 MMa pons B Nnoa-
ObpPXXaHETO Ha reHOMa, Y4acTBalKy BbB BaXKHW NPO-
Lecu KaTo reHOMHUS UMMPUHTUHT, X-XPOMO3OMHOTO
WHAKTMBUPAaHE, KaKTo U B MPOLECUTE Ha KapLuHore-
He3a. CbluecTtByBaT M T.Hap. CpG ocTpoBu, CBbp3a-
HW C reHHUM MPOMOTOPW, B KOUTO He ce Habnopaea
OHK metunupane (cwr. 1).
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®ur. 1. AHK meTunupaHe

CBbp3aHu € kaHueporeHesaTa ca pasnuyHu dak-
TOpU B ENUreHeTUYHUTE MoamduKaumu. Hanprmep:

e Bb3pacT 1 ctapeeHe: Hakom CpG oCcTpoBM CTa-
BaT XMMNOMETUNMPaAHN B Xo4a Ha ctapeeHeTo. Opyru
ce xunepMeTunupaT 1 ce cb3gaBaT YCroBus 3a pas-
BUTME Ha pa3nuyHM BUOoBe pakosu knetkum [10]. Toea

obsicHsIBa U Heo4yakBaHUTE PUCKOBE 3a MposiBa Ha
paKoB MPOLIEC MpW Xopa OT TpeTaTa Bb3PacT, KakTo U
MOTBbPXKAABA POSsiTa Ha enUreHeTUYHUTEe Moandu-
Kauum B MEXaHU3MUTE Ha CTapeeHe.

e ChbluecTBYBaT YybeauTenHu gokasaTterncrea 3a
BMUsIHWE Ha BeLLecTBa OT OKOnHaTa cpefa BbpXy



MEOWNLMHCKW MPEMEM, 50, 2014, Ne 6

21

npouecute Ha OHK metunupane. Hanpumep: a) ap-
CEeHbT npeausBuKBa xunometTunupaHe Ha RAS reH,
KOMTO € C porns B OHKOreHesara; 6) KagMusaT MHOyUmW-
pa XunomeTunMpaHe 4Ype3 UHaKTMBMpaHe Ha nocode-
HUTe no-rope eH3mn DNMT1.

o GapmakonormyHy cpegcrTea morat a noBnus-
BaT Pas3fnuyYHM enureHeTYHN mMexaHuamu. Hve nog-
pobHO onucaxme edekTuTe Ha nekapcTBa 3a Iedye-
HMe Ha NcuMxmyvHK 3abonsaBaHus Bbpxy AHK metnnu-
paHe W enureHeTUYHO MoZenvpaHe Ha XUCTOHM [1].
[My6nukyBame CbLUO U aHanM3 Ha enUreHeTUYHN Me-
XaHW3MU Ha arnkoxorn v 6eta-eHaoPUH 1 fieveHue ¢
hapmakonornyHu cpenctea [15].

e XpaHutenHu sellectea. [JoctaBka Ha METUITHM
rpynn 3a HK meTunupaHe ce ocbLLeCcTBsiBa OCHOBHO
ypes donatn U METUOHUH. OTUMTaNKK, Ye NOBEYETO
Do3aliHMUM He MoraT [a cuHTeaupat donaT unm me-
TUOHVH, TO OMEeTW, KOUTO CbAbpXaT HEOOCTaTbYHU
KOHLIEHTpaLMM Ha MOCOYEHUTE BELLECTBA, BOOAT OO
enureHeTMYHU NPOMEHN, KaTo NOBMNMSABAT npolecuTe
Ha OHK metunupaHe. Te3an npomMeHn ce CBbLp3BaT C
pakoBu 3abonsBaHusi [11]. Moco4veHOTO onpedens
peLleHneTo Ha MHOro 3apaBHM cuctemun B EBpona un
CBeTa, BKIOYUTENHO Y Hac, Aa ce BKIoYBaT donartu
B AMETUTE Ha PasnunyHU MOmMynauum oT HaceneHMeTo.
ToBa e OT 0COBEHO 3Ha4YeHne npu BPEMEHHM XEHM,
npu KoMTO MNOTpebHOCTUTE OT honmeBa KUCenvHa
0BVKHOBEHO Ca yBENUYEHU ABOVIHO.

M3BecTHO e, 4e B MEeXaHM3MUTE Ha TyMOpOreHe-
3aTa ce BKIMYBA W reHEH UMMPUHTUHT. ToBa € npo-
Liec, Npv KOWTO anenuTe Ha HSKOW FeHn ce ekcrnpecu-
paT camoO OT MadMHUSA reHOM, a ApyrM camo oT ba-
LLMHWS, B 3aBUCMMOCT OT poauTenckms opuriHan. [o-
Kasa ce, 4ye [JHK meTunupaHeTo e BogeLl enureHeTu-
YeH dakTop, perynupaLly, UMNpUHTUpaHe Ha anenute,
KOeTO onpefens HapyllaBaHe Ha NpaBUITHOTO yHac-
negsiaHe OT Malkata unu 6awiata Ha KOpeKTHUS
reH. JHK meTunmpaHeTo e 4acT oT npoueca Ha ,3a-
NMOMHSIHE” 1 Boau OO0 3aryba Ha MMMPUHTUPAHETO, C
KOETO Ce CBbp3Ba PUCK OT pasBUTUE Ha pPaKoB Npo-
uec. B pesyntatr Ha OHK meTtunupaHe ce passuBa
enureHeTuYeH npouec [5], KOWTO MOXe Aa MHULMMpa
TymoporeHesa. B npeBeHuuss Ha pakoBu 3abonsiBa-
HMS € BaXKHO Aa ce MNOTUCHE Uiy paHo Aa ce AmarHoc-
TMuMpa HadanoTto My. ToBa MOXe [a Ce OCbLLEeCTBU
ypes enureHeTUYHW unscneasanus. B uctopuuecka
ceetnvHa [JHK meTtunvpaHeTo e mbpBata enureHe-
TUYHA NPOMSIHA, KOATO Ce YCTaHOBSABAa B PaKOBU KreT-
Kn [3, 4]. XunepmeTtunupare Ha CpG pervoHn KbeM Ty-
MOPHM CYNpPEeCcOopHU reHn U3KINYBa Te3un reHu 1 Toa
BOOM [0 aKTUBMpaHe Ha ApYruTe reHn u TymoporeHe-
3a. OBpaTHO: XMNOMETUIMPaAHETO BOAWM OO rEHOMHA
HeCcTabunHOCT 1 HeoYakBaHa akTMBaLMS HAa OHKOreHU
W Opyrn enemMeHTy, KOUTO MMaT porns B TyMOpPOreHe-
3ata [2]. AHanusbT Ha n3credBaHusATa rnokasea, ye
HMBaTa Ha reHomHo [OHK metunvpane ce 6anaHcu-

paT B KINETKUTE 4Ype3 eKCnpecusi Ha MOoCoYeHuTe
DNMT eH3nmu: 3aknoyeHveTo e, 4e MosuvLleHaTa
ekcnpecua Ha DNMT e cBbp3aHa ¢ pa3BuTue Ha pak
npu xopata [3, 11]. OnuTnTe BBbPXY XKMBOTHW 0baue,
npy KOUTO Ca OTCTPaHEeHU MOCOYEHUTE EH3UMM, BO-
04T A0 neTarneH Usxoga.

3a pasnuka oT reHeTU4HUTE NPOMeEHUN (Hanpumep
MyTaumuTe), KbOeTo HsMa 00paTHO BpbLUaHe KbM
HopMarnHo/pranonorMyHo cbctosHue Ha [OHK, npu
€nUreHeTUYHUTE NMPOMEHU CbLLECTBYBA Bb3MOXHOCT
Te fa He JOCTUrHaT o CcTeneH Ha yBpexaaHe Ha [HK
dpyHkumaTa. MIMeHHo To3u dhakT Gelue BaxkeH npwu
pa3paboTka Ha MaevwTe M Cb3gaBaHe Ha MOMeKynu,
KouTO Aa cnpart (o6bpHaT) Npoueca Ha enureHeTvka
(Te3n HOBWU MOrEKYNM MHXMOMPAT MOCOYEHUTE MOo-
rope eH3MMu Npy enUreHeTUYHN MPOMEHN Ha XMCTOHU
n OHK meTunupaHe n ¢ ToBa cnupat no-HaTaTbLUHO-
TO pasBUTME Ha EMNUIreHEeTUYHUS MeXaHU3bM Ha Ty-
MOpHUMSA npovec. MIMeHHO 4pe3 cb3gaBaHe Ha MpoTu-
BOpaKoBUTE cpefcTBa KaTo azacytidine ce mocturHa
ycnexsT Ha HDAC uHxmbutopu n OHK gemetunupa-
UM cpeacTBa.

UHXNBUTOPU HA XUCTOH [-ALETUNA3N
CA HOBU NMPOTUBOPAKOBU CPEOCTBA

Ha 6asata Ha 3HauMMKn hakTn 3a enureHeTUYHU
MexaHW3MM B TymoporeHesaTta ce pa3BW Hanpasre-
HMe BbLB apmakonoruaTa u dapmMakoTepanusita
LEMUreHeTYHN apMakonorMyHn cpeacrea’ u ce
Cb3[afoxa HOB Krac LUMTOCTaTUYHM CPpeacTBa, YMNTO
TapreT ca NOCOYEHWUTE MO-TOpe E€H3UMMK ,XUCTOHOBU
neaueTtnnasun®. Tean NpoTMBOPaKOBM NekapcTBa umar
CrnocobHOCTTa fa uHxubupaTt nponudepauusita Ha
TYMOPHUTE KINETKN OT KNETBYHU KyNTypU 1 B XXUB Op-
raHu3bM, KaTo NpPeamu3BMKBAT BOKMPaHe Ha KIeTbY-
HUS UUKBI, AudpepeHumaumaTa 1 noenusisat Mexa-
HM3MUTE Ha anonTo3a [16]. B HeonnacTu4HWTE KneT-
KM enureHeTUYHO AeaueTunpaHn XMCTOHM ce CBbP3-
BaT 4ecto ¢ AHK xunepmeTtnnaums n noenusisaHe Ha
CbOTBETHU reHn. HoBaTa rpyna uHXubutopu Ha Xuc-
ToH peaueTtunasute (HDAC) Gsixa ycnewHo npeacra-
BEHM B KITUHUYHU U3NUTBAHUS U HSKOW Ce YTBBbPXKAa-
BaT KaTo aHTUTYMOPHWU cpeacTea. Te ce knacuuum-
paxa Ha 6a3a Ha XMMUYHaTa CTPyKTypa C TAxHaTa
cneumguyHOCT N aUHUTET KbM OTAENHUTE Kracose
Ha HDAC eH3mmuTe, CbOTBETHO Ha knac 1, knac 2 u
knac 4 [12]. Cpea Benukute HDAC nHXnbUTOpU Ham-
aKTMBHW Ca JepuBaTUTE Ha XUOPOKCaMoBa KUCENWHA
(hydroxamic acid) kato SAHA. NMponsBogH1TE Ha Ta-
31 rpyna noTuckaT pacTtexa Ha TyMOopu Npu eKkcnepu-
MEHTarnHM XWBOTHW W MOYTU HE MPOSABSBAT TOKCWY-
HocT. Te3un hapmakonormyHn cpeacTea BrnsaT n3ou-
paTernHo BbPXY reHu, ydacTBally B TpaHCKpuUnumsaTa
Ha oKono 2% OT eKcrnpecupaHuTe reHu B TYMOPHWU
kneTku [9]. HxnbutopuTte ce BKMOYBaT B KaTanutuy-
HOTO MSCTO Ha €eH3MMa XUCTOH JeaueTunasa, KOWTo
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nma TybynapHa CTpyKTypa C LMHKOB aTOM B HeropaTta
6asza. ImMeHHO Ta3n cnocobHOCT Ha AepvBaTuTe Ha
XMOpOKCaMoBa KuUCenuHa rm npasu yoeauTenHu uH-
XMOUTOPK, CBBP3BALLM CE C LIMHKA. Te3n MHXMbuTopy,
pa3paboTeHn kaTo nekapcTBa, ca YTBbPAEHW KaTo
Tepanus 3a KOXHU T-kneTbYHn numdomm. OctaHanm-
Te knacoBe Ha HDAC uHxmbutopuTe ca criegHuTe:
KbCOKaHanHu MacTtHu kucenuHu (SCFA), benzami-
des, epoxyketone u non-epoxyketone, cbabpxaLy
LUMKNUYHM TeTpanentuam n xmbpug monekynu. SCFA
ce M3nNomn3BaT LUMPOKO M edeKTVBHO B KIMHWUKaTa,
Hanp. BannpoeBa KUCenuHa, HO Ta uma no-crnabo mns-
paseHa uHxmbunumsa Bbpxy HDAC. WHTepecHo e ga
OONbHUM, Y€ NMHXMBUTOPUTE Ha eH3UMUTE OT rpyna
HDAC ceHautusmpar Tymopa kbM edeKkTuBHa pagua-
uMsi, KOETO onpeaens TaxHO 6baelle npu KOMOUHK-
paHe c nbyetepanua [12]. OTueTeHaTa HuUcka [0
nuncealla TOKCUYHOCT Ha pasnunyHy dpapmakornoruny-
HW cpefcTBa OT rpynata Ha WHxubuTtopyu Ha HDAC
Npwu eKkcrnepvMeHTanHuTe U3cneaBaHnsa e BaxeH ene-
MEHT 3a TAXHOTO ObAello yTBbpXKOaBaHe KaTo ne-
KapcTBa 3a neyeHve Ha pakoBu 3abonsBaHus, CbOT-
BETHO CONMUAHM TYMOPY U pPasfiuyHM BMOOBE OHKOMO-
TMYHM KpbBHM 3abonsBaHuda. Te moraT ga ce npue-
MaT CaMOCTOSITENHO, HO TpsAbBa Aa ce 3Hae, Ye He
BCUYKM MMAT AOCTaTbYHO CUMHO M3pa3eHa akTUBHOCT
3a NeYeHve Ha oTAeNHW BMaoBe pak. MNMoHacTosLem
“Ma ycrnex npy TAXHOTO KOMOMHMpaHe B XMMUOTepa-
nMs C LUMTOTOKCUYHW areHTU unm cpeactea, NnoBnus-
BalLM andoepeHumaumsita Ha Tymopa. MHxmbutopute
Ha HDAC vHayumpat akymynvpaHe Ha Xunepauuti-
nMpaHn HyKIeo30M-KOPOBU XMCTOHU B MOBEYETO pe-
MMOHM Ha XpoMaTunHa, HO NOBMMSABAT eKcrpecusita ca-
MO Ha Marka nogrpyna oT reHu, KoeTo Boau A0 TpaH-
CKPUMUMOHHA aKTUBaLMsA Ha HAKOW reHn 1 B CbLUOTO
BpeMe noTuckaHe Ha 6nm3bk 6pon apyrv reHu. [oky-
MEHTUPaHO e, Ye aueTUNpPaHeTo yBenMyaBa akTuB-
HOCTTa Ha HAKOWM TPaHCKPUMLMOHHM (DaKTOpW KaTo Ha
TyMopHocynpecopeH p53 n Ha erythroid differentiation
factor GATA-1, HO MOXe Ada MOTUCHE TPaHCKPUMLUM-
OHHaTa aKTUBHOCT Ha ApYyrn kaTto T-KneTbyeH dhakTop
unun Ha koaktuBaTopa ACTR. M3cnensaHus Ha konek-
TmBa Vigushin n Coombes (2004) nokaseart, 4ye ecT-
poreHHUAT peuentop-anda (ERalpha) moxe oa 6bae
XvnepaueTunmpaH B OTFOBOP Ha WHXMOWLMS Ha eH-
3umute HDAC, koeTo Boan 40 NOTUCKaHe Ha nurana-
HaTa CEeH3UTMBHOCT W perynupaHe Ha TpaHCKpunum-
OHHaTa akTuBauus OT hapMakosfiorMyHWU CPEaCTBa,
kouto ca uHxmbutopn Ha HDAC. 3ana3saHeTo Ha
aueturvpanua ERalpha B gpyrv nonyrnaumm Ha Hyk-
rfleapHn peuenTopy AaBa OCHOBaHWE Aa OOMyCHEM,
ye MeXaHM3MUTE Ha aueTunMpaHe UMaT BaXkHa pery-
naTopHa pons B pasfuMyYHU HyKreapHO-peLenTopHU
curHanHn pyHkummn,. [okasaTencrsata 3a edekTms-
HOCT Ha MbpBUTE pa3peLleHn CpeacTBa B OHKOMNOMUs-
Ta goBegoxa OO0 pa3paboTka Ha pasnuyHu Opyru,

KOMTO ca BbB (pasa 1 WM 2 Ha KIMHUYHM Mpoy4Ba-
Hus. OT TSX Haf 8 KOMMOHeHTa NpeMuHaxa npes us-
NOCTHW MPEKMMHUYHA U3CNEABaHVS 3a feYeHne Ha
pak Ha 6envs 4pob, pak Ha rbphaTta v 3rokavecTBe-
HU TYMOPW Ha XeMoMoeTu4HaTa cucTema, U NnoHacTo-
AlleM ca B pasnuyHi hasn Ha KIMHUYHK U3crneaBa-
HUA. HacToswmsT HM aHanu3 JaBa OCHOBaHWe [Ja
nogyeptaeM, Ye eheKTMBHOCT Ha MHXUOUTOpUTE Ha
XUCTOH JeaueTunasHy eH3uMK, KOUTo ca B rpynata
Ha enureHeTNYHN NeKkapcTBa, MOXe [a ce 0YaKsa Mno-
BEeYe Npu TIXHOTO KOMOUHMPaHe C ApYru CPpeacTaa 3a
neyeHvie Ha pakoBM 3a6onNsABaHMS UMK NPU KOMBUHK-
paHeTo UM ¢ mbyeTepanus. MNo-marnko ca nyonukysa-
HUTE OaHHM 3a edeKTVBHO CaMOCTOSTENHO MpuUIo-
)KEHMe Ha fekapcTBa OT Ta3u rpyna 3a NeyeHue Ha
3110Ka4YECTBEHN 3a00INsIBaHUS Ha Xopa.
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