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Bonvwuncmeo mpanckpunmos ne sa6asiomes mampuyeti 01 CuHme3a nPOmeuHo8, a 8blNOIHAION pa3-
HOOOpa3sHvle QYHKYULU, KOHMPOIUPYS MaKue KIemoyHvle NPoyeccyl, KaxK smopuozenes u ouggepenyuayus,
UMARPUHIUHE U UHAKIMUBAYUS X-XPOMOCOMbL, UMMYHHbII OMEEm U peakyuy Ha cmpecc. 3HauumenvHas 4acmy
PHK, 6 mom uucne onunuvie nekooupyrowue PHK (long non-coding RNA; IncRNA), svicmynatom 6 poiu
CUCHATLHBIX MONEKYI, HABUSAYUOHHBIX CUCEM U NAAMPOPM 051 COOPKU CTIOIHCHBIX PUOOHYKICUHOBLLX KOM-
NIEKCO8, YUACMBYIOM 6 OPaAHU3AYUU CNEYUANbHBIX KICMOYHBIX OOMEHO8, CEA3bIBAION PecyIamopHble npo-
meunvl u MuxpoPHK; aensiomces npedwecmeennuxamu manvix PHK. LncRNA ocywecmensiom pezynayuio
MPAHCKPUNYUU, ATLINEPHATNUGHO20 CRIAUCUHA, PEeOAKMUPOBAHUS, MPAHCNOPMA, MPANHCIAYUU U de2pada-
yuu mPHK. B npoyeccax pemooenuposanus XpoMamuna u KOHMpois MpancKpunyuu 6axicuylo poiv uepa-
em npocmpancmeennas cmpykmypa IncRNA. O630p noceéswen pasaudnvlm acnekmam QyHKYUuOHUPOSanus
OnuHHbIX Hekooupyrowux PHK.

Knwuessvie cnoea: onunnvie nekooupyiowue PHK, nceedoecensi, pemoodenuposanue XxpomMamund, aib-

mepHamusHblll cnaaticune, peoakmupoganue PHK, muxpoPHK, JCK.

YeJI0BEKa BBISIBJICHO OKOJIO 20 ThIC. TE€HOB,

KOIMPYIOMINX MPOTEWHBI, YTO COCTABIIA-

et He Oomnee 2% ero reroma [1]. [Tpu aTom
moutn 90% TeHoMa aKTHBHO TPaHCKPHOUPYETCs
[2]. CooTBeTCTBEHHO, OCHOBHAS JOJIS TPAHCKPHII-
TOB TipejacTaBieHa Hekoaupytomumu PHK, xoto-
pBIe perymupyroT akcmpeccuto 6omee 70% TeHOB
genoBeka [3]. [To omgHoi n3 kiaccudukanmii, K Ta-
kuM PHK otrOcsaT 11 rpynm mmuHEBIX (IncRNA) 1
19 rpyrmm manerx PHK [4]. Mansie PHK (B repByto
ouepenb, MukpoPHK) monroe BpeMs moMuHHpPO-
BaJIM B KadecTBE OOBEKTOB WCCIIEIOBAHHWHA CpPEIN
HEKOAWPYIOIMNX TPaHCKpHUNTOB. [loHMMaHue Toro,
gT0 UMeHHO INcCRNA sBISIOTCS YHUBEpPCATBHBIMHU
peryisTOpaMH KJIETOYHBIX MPOIECCOB, B ITOCIE/-
HHE TONbI MPUBEJIO K 3HAYUTEITFHOMY POCTY KOJIH-
gecTBa paboT, MOCBAIMIEHHBIX 3TOI Teme. B 0630pe
OXapaKTePHU30BaHbBl OCOOCHHOCTH JTOTO Ba)KHOTO
knacca PHK B ykazaHHOM KOHTEKCTE.

1. T'ene3nc naunHbIX Hekoaupyomux PHK

[lo marapiM katamora GENCODE 15 na 2013
roj BbIsiBJIeHO cBblie 13 Thic. tokycoB JIHK, koTo-

ISSN 0201 — 8470. Ukr. Biochem. J., 2014, \Vol. 86, N 2

pPBIM COOTBETCTBYET Oosiee 22 ThIC. TPAHCKPHUIITOB
IncRNA [1]. LncRNA o06HapyXeHBI B KJIETKE TIO-
BceMecTHO: Oornee 30% WX JTIOKaJTU30BaHO B SJIPE;
15% — B miuTomnasme; okono 50% — MpHCYTCTBYET
B oOoux kommaptMeHTax [5]. Ilocimemnee oOCTOSI-
TEITBCTBO CBHUICTEIHCTBYET B TOIH3Y HEOTHO3HAY-
HOCTH (HYHKITUH TaKUX TPAaHCKPUIITOB. OCOOEHHO-
ctu rere3nca IncRNA ¢ ydeToM pacronoKeHUs HX
JHK-maTpuiibl Mo3BOISAIOT BBIACIUTH KAaTETOpUU
MEXTEeHHBIX, HWHTPOHHBIX, JHXAaHCEPHBIX, IIPO-
MOTOpHBIX (IncCRNA, KOTOpbIe CHHTE3MPYIOTCS C
MTPOMOTOPHBIX YYACTKOB T'€HOB) M aHTHCMBICIIOBBIX
TPAHCKPHUIITOB, a TAK)KE TICEBIOTEHOB M TPAHCKPHII-
TOB PETPOTPAHCITIO30HOB [4, 6].

Pasmep IncRNA xkome6mercs ot 200 mo He-
CKOJIBKUX THICSIY HYKJIEOTHIOB (B CPEAHEM — OKOJIO
1 kb), a pa3mep pOTEHHKOAUPYIOIIETO TPAHCK PHII-
Ta B cpegHeM cocrtamiseT 3 kb. Cpenn AITMHHBIX
Hekonupyromux PHK Tompko mexrennsie (long
intergenic noncoding RNA, lincRNA) gamie cruraii-
cupoBaHbl o cpaBHeHHI0O ¢ MPHK [7]. Mexren-
Hble U aHTHCMBICIOBBIE IncCRNA sBnsroTcs Oonee
YCTOWUYHUBBIMH, YeM UHTPOHHBIE, KaK U CILIalicupo-
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BaHHBIE 110 CPABHEHMIO C TPAHCKPUIITAMU OJHOTO
sk3oHa [8]. Kpome Toro, skcrpeccusi IncRNA 60-
nee Tkanecnenupuuna, yem sxcnpeccust MPHK (78
npotus 19%) [7]. B uactHoctH, nist HOTAIR (HOX
transcript antisense RNA) noka3aHa poJib B peryJis-
LUK TKAHECTICIU(PUICCKON TpaHCKpUIIuu [9].

B pesynbprare Myrtanui, IyIUIMKALWU WA
PETPOTPAHCIO3UIINH MPOTEHHKOAUPYIOUIUX T'€HOB
o0pasyrotcs nceBaoreHsl, 20% KOTOPBIX TPAHCKPH-
OUpYIOTCS, HO, KaK MPaBHJIO, HE TPaHCIUPYIOTCS
BCIIeZICTBUE TeHeThueckux anomanuii [10]. He me-
nee 70% TPaHCKPUIITOB MMEIOT AHTHUCMBICIOBBIX
MapTHEPOB, T.e., IncRNA [11].

CrnenyeT OTMETUTD, UTO JIOKYC B IIpeeiax oj-
HOT'O IeéHa CIIOCOOCH MPOJAYIMPOBAThH pa3HbIe NJIUH-
wele Hekopupyromue PHK. Hampumep, ¢ mpomo-
topHoii obnactu rena CDKNIA (cyclin-dependent
kinase inhibitor 1A (p21)) npu nospexaennu JJHK
TpaHckpuOupyercs nath IncRNA [12]. OgHomy
reHy TakKe MOYKET COOTBETCTBOBATh HECKOJIBKO
rceBaoreHos [13].

Bricokas yactora reHoB IncRNA xapakrtepHa
JUIS UMIIPUHTHBIX Y4acTKOB reHoMma [4]. [Ipumepom
Bapuanuil ¢ Hekonupytomumu PHK crnyxut nm-
npuaTHBIH perron H19/IGF2 na 11-if xpomocowme,
KOTOPBII TeHEpUPYeT pa3Hble TPAHCKPHUIITHI C 00e-
ux neneit JIHK. [Tomumo Haubosee ucciae10BaHHON
IncRNA H19 ¢ sToro nokyca MOryT CUHUTHIBATHCS
nporenHkoaupytomuit  Tpanckpunt HOTS (H19
opposite tumor suppressor) U JTUHHbIN MEKTCHHbI I
anTucMmbicioBoit Tpanckpunt 91H (long intergenic
antisense transcript) [14]. Ha X-xpoMocome ¢ koMm-
MaKTHOTO y4acTKa (X-WHAKTUBAIMOHHOTO IIEHTPA)
TpaHCKpUOUpyeTcs Heckosbko IncRNA, B ToM umc-
Jie aHTUCMBICJIOBBIX, KOTOpBIE IEHCTBYIOT KaK aHTa-
rouuctsl (Hanpumep, TSIX no orHomenuto k XIST
u RepA) [15].

B Oworenese (MHUIMALMHM TPAHCKPHIILIHH,
CIUTaliCMHTa, NOJUAJACHUJINPOBAHUSA) U peryis-
uun Gynkumii IncRNA y denoBeka cyliecTBeHHAS
pOJIb TIPUHAMJICKUT TPaHCIO30HaM (transposable
elements, TE), koTopble mpucyTCTBYIOT B 2/3 IJIHH-
HBIX HEKOJUPYIOLIMX TPAHCKPUITOB U BaXKHBI JJIs
(hopMHUpOBaHMS UX BTOPUYHOHN CTPYKTYpHI [16].

2. LncRNA u KOHTPOJIb 3KCIIPpECCHU F'eHOB

Ocobennocmu  ¢hynxyuonuposanus [ncRNA.
Jnmunnsle Hekoaupytomnue PHK B kietke Bbimosn-
HSIOT POJb CUTHAJIBHBIX MOJICKYJ, «HAaBHTAI[UOH-
HBIX CHUCTEM» W IIIATPOPM JJisi COOPKU CIOXKHBIX
PUOOHYKIJIEHHOBBIX KOMIUIEKCOB; Yy4YacTBYIOT B

OpraHu3allid KJIETOYHBIX JIOMEHOB; CBS3BIBAIOT
perynsatopHble npotenHsl U MUKpoPHK; sBisiorT-
cs mpenmectBeHHukamu Maneix PHK [17]. Kpo-
Me Toro, HekoTopble IncRNA moryt xoampoBath
Mmajeie nentuael [18]. Bee atu ocobeHHOCTH TM10-
3BoJIsIIOT IncRNA peanu3oBaTh MHOTOYHCIICHHBIE
(YHKIUHU, B TOM YHCIE, 3alyCK SMUTCHETHYECKON
perymsinu Tpanckpunuud. s IncRNA  Bbiss-
JIeH IIMPOKUHM cnekTp MuiueHed. Ha ypoBHe B3a-
nmopericteuss PHK-PHK u3BecTHO roMojiormyHoe
cBsA3bIBaHME aHTUCMBICTOBOH IncRNA um MPHK,
B yactHocTH It reHa CDKNIA. Alu-d>ieMeHTHI
IncRNA u MPHK o6ecneunBatror oOpa3oBaHue
nByxuenoueqHoit PHK, koTopas mpuBiekaeTt mpo-
teuH STAU-I1 (staufen 1). Tot, B cBOO Ouepe/ib, CBS-
3biBaetcs ¢ ATP-3aBucumoii xenukaszon Upfl (UP
Frameshift 1) u npyrumu sH3UMaM#u, 9TO IPHUBOAUT
k nerpagaruu MPHK [19].

[Mpumepom rubpuga PHK-JIHK moxer ciy-
xuTh gymiekc IncRNA ¢ ognonenoveunoit JJHK u
tpuriekc IncRNA ¢ mpomMoTopamu reHoB U3 JIOKyca
XIST (X inactive specific transcript), o0ycioBiIuBa-
IOIIUM penpeccuo ux Tpanckpuniuu [20]. BaxxubiM
cBoiictBoM IncRNA siBisieTcst ciocoOHOCTB A dek-
THBHO B3aMMOJIEHCTBOBATh C MpoTrenHamu. Cpenu
MHOXECTBa IPHUMEPOB: TPAHCKPUIT M3 CyOTeno-
MepHBIX ydacTkoB xpomocoM TERRA (telomere
repeat encoding RNA), xotopsiii o0pa3yeT Kom-
ieke ¢ TRF2 (telomeric repeat-binding factor 2) u
uHruoupyer aktuBHocTh TERT (telomerase reverse
transcriptase). Kpome toro, TERRA dopmupyer
G-xBagpymuekcsl ¢ G-00raThIMHU HETISIMH TEJIOMEP-
Ho#t JIHK, 6nokupys ee pennmukanuto [21-23]. Cre-
JlyeT OTMETHUTH, YTO B TeNoMepHbIX ydacTkax JJHK
U B puOOCOMax UMEeT MECTO KOMOMHALIMS pa3iny-
HBIX THIIOB B3auUMOJeUcTBH ¢ yuacTuem IncRNA
[24].

B3auMopneiicTBUEe  UIMHHBIX  HEKOAUPYIO-
mux PHK ¢ pasauyHbiMM MUIIEHSMH TO3BOJISIET
IncRNA perynupoBath 3KCIIpPecCHIO T€HOB Ha pa3-
HBIX JTalax peanu3aluy TeHeTHUecKol nHpopma-
uuu (puc. 1).

LncRNA u osnueenemuuecxkas peeynsiyus
mpanckpunyuu. KoMIUIeKkchl akTHUBaIu/pernpec-
CHH TPaHCKPHUIILIUK 00eCreYynBalOT MoauduKanuu
TUCTOHOB U, TEM CAMBIM, KOHTPOJIb COCTOSIHUS XPO-
matuHa. He menee 20% IncRNA criocoOHbI mpuBIie-
KaTh K reHaM-MuieHsiM komiieke PRC2 (polycomb
repressive complex 2), KOTOpbIA OJIOKHpYeT HX
TPAHCKPHUIIUIO MTyTEM METHUJIMPOBAHUSI THCTOHOB
u apyrux nporeuHoB [25]. Jdns 80% mnporennko-
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Puc. 1. J[nunnvie nexooupyiowue PHK 6 pecynsayuu sxcnpeccuu eenos. 1. LncRNA u pezynsyus mpanckpun-
yuu: npugneuenue KPX (xomniexcos pemooenuposanus xpomamuna), AT — akmueamopoe mpaunckpunyuu,
PT — penpeccopos mpancxkpunyuu, /J[HK-wemuna3. Il. LncRNA u nocmmpanckpunyuonuas pecyiayus. alo-
mepHamueroeo cnaavcunea u pedaxmuposanusi MPHK. IIl. LncRNA u peeynsayus mpancisiyuu: céa3vléanue
MPHK, npomeunos (paxmopa unuyuayuu mpancaayuu elF44), muxpoPHK. LncRNA noxazanvi 3enenvim

ygemom

JUPYIOIIMX TEHOB YeNOBEKa B CIUIAHCHPOBAHHBIX
MPHK BBISIBIEHBI TpPaHCKPUMIIIMOHHO AaKTHBHBIE
uHTpOHBI [26]. UaTpoHHBIe INCRNA MOTyT CBSI3HI-
Barbcs ¢ H3K27me3-mermitpancdepasoit ructo-
HoB EZH?2 — KOMIIOHEHTOM KOMIIJIEKCA PEMPECCHH
tpanckpunuun PRC2. Mutponnas IncRNA mnpu-
Biiekaer PRC2 k reny H3K4-merunrpanchepasbl
ructonoB SMYD3 (SET and MYND domain-
containing protein 3), cyObeIUHHUIIBI TPOTESHHOBO-
ro komruiekca trxG (trithorax group) — akTuBaTopa
TPAHCKPUIIUH, TEM CaMbIM OCYILICCTBIISSI €ro He-
TaTUBHYIO pEryJsiuio [27].
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OOmupHbIe TpyNIbl MEXKIEHHBIX W aHTH-
cmbicinoBbix PHK Takke mpuyacTHbl K 3nureHe-
TUYECKOMY KOHTPOJIIO DJKCIIPECCHU TeHOoB [28].
Tak, O6maromapsi 0COOGHHOCTSIM CBOEH CTPYKTYpPHI
ANRIL (antisense non-coding RNA in the INK4
locus) MOKET CBSI3BIBATHCS C CyOBEIMHUIIAMHA KOM-
wiekcoB PRC1 (polycomb repressive complex 1) u
PRC2 [29, 30]. [Tomumo s3toro, IncRNA crnoco06-
Hbl B3auMojeiictBoBath ¢ SWI3B-cyObenununeit
ATP-3aBHCHUMOTO0 KOMILIEKCA PEMOICTUPOBAHUS
xpomatuHa SWI/SNF, HeraTtuBHOro perymstopa
tpanckpuniuu [31]. DuxanceprnonodHas IncRNA
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HOTTIP (HOXA distal transcript antisense RNA),
HAIPOTHUB, aKTHBUPYET TPAHCKPUIILIUIO TCHOB IMPH
B3aumozeiicTBuu ¢ mporennom WDRS (WD repeat
domain 5), kaTraau3aTOpOM METHJIMPOBAHUS TH-
cronoB — H3K4me3 [9]. LncRNA XIST 3a cuer
npussedeHus: nporenHa RYBP (RINGI and YY1
binding protein) u PRC1 oOecneunBaeT yOMKBH-
tuHunupoBanue ructona H2A (H2AK119ul), a 3a
cuet cBs3biBaHus ¢ PRC2 — monudukaiuu rucro-
HOB, OMHCaHHBIC paHee, KOTOpble 00YCIOBINBAIOT
TPAHCKPUIIIMOHHOE MOJYaHHe (MHAKTHUBAIIHIO)
X-xpomocomsbl [32, 6]. Takum oOpazom, IncRNA
WHULIMUPYIOT SHUTeHETHMYECKUH KOHTpOJb Ha
YpPOBHE KOMIIJIEKCOB, OTBETCTBEHHBIX 3a aKTHUBa-
LUIO U PETIPECCUI0 TPAHCKPUTILIHH.

B npoueccax pemosiennpoBaHusi XpOMaTHHA U
TPAHCKPUIIUHU BAXKHYIO POJIb UTPAIOT BTOPUYHAS U
TpeTuuHas cTpykTypa IncRNA. bnaromapsi cBoei
NpocTpaHcTBeHHOM opranusanuu 3t PHK moryt
OCYIIECTBISATH KOH(POPMALIMOHHYO CEJIEKIIMIO ITPO-
TEMHOB B MHOTOIUIAHOBOM (PYHKIIMOHAJIBHOM KOH-
TEKCTE U BBICTYTATh B POJIM BHY TPUKJIETOYHBIX «Ha-
BUTAIMOHHBIX cucTeM». Tak, gomeH repA IncRNA
XIST pexpytupyer PRC2 x cooTBeTcTByOIEMY
y4acTKy X-XpOMOCOMBI (yuc-perynsnus) [15]. ot
peruon XIST comepxuT nBe ANUHHBIC TETIH C 4-Mst
MIOBTOPaMH B KaXK]I0W, HEOOXOMMMBIMH JIJIsI CTA0H-
JU3aIUU BTOPHYHOU CTPYKTYphI IncRNA, a Takxke
I pacnio3HaBanus U cBsizbiBaHus PRC2 [33]. Ye-
pe3 nomen RepC XIST cBszpiBaeTcs ¢ TpaHCKPHUII-
UUOHHBIM (axTopoM YY1, KOTOpBIN NpHUBJIEKaeT
anerunTpanchepassl 1u00 JeaneTunasbl THCTOHOB
K IIPOMOTOpPaM I'€HOB B 3aBHUCHMOCTH OT UX aKTH-
Banuu wuiu pernpeccun [34]. Mexrennas IncRNA
HOTAIR cniocoOHa CBSI3bIBATHCS C Pa3HBIMH KOM-
nmoneHtamu PRC2 — mertunaszoii (EZH2) u neme-
tunazoif (LSDI1) ructoHoB (mpawnc-perynsuus) 3a
CYET IIMHWJIEK B MecTe KoHTakTa [35-37].

Jnunneie Hexopupytoume PHK Ttakxe ocy-
LIECTBJISAIOT PENpPecCHui0 TPAHCKPUIIUHU, IPUBIIE-
kast JIHK-meTunrpancdepassl, Hanpumep, DNMT1
(DNA (cytosine-5)-methyltransferase 1) k reHoMHO#
JHK [38]. [IpomoTtopacconuupoBannbie IncRNA
(promoter-associated ncRNAs; pncRNAs) cBsizbiBa-
10TCsl 5'-KOHLIOM ¢ pUOOCOMHBIMH T'€HAMH, PEKpPY-
tupytor metunazy DNMT3b u cnocoOCTBYIOT UX
nHakTuBanuu [39]. Dkcnpeccus camux IncRNA,
B CBOIO OYEpPE/b, PETYIUPYETCS METHIMPOBAHUEM
IIPOMOTOPOB HX I'€HOB, YTO IMOKa3aHO, B YaCTHOCTH,
st MEG3 (maternally expressed 3) [40].

LncRNA u  kxoaxmusamopuwi/kopenpeccopol
mpanckpunyuu. LncRNA cnocoGHBI perymaupo-
BaTh TPAHCKPUIIIUIO MYTEM acCOIMaldu C Ipo-
TEMHaMH, OTBETCTBEHHBIMHU 32 €€ aKTUBALMIO WIIH
penpeccuro. [Ipumepom IncRNA kak «J1oByIikum»
JU1sl IPOTENHOB MOkeT ¢y kuTh PANDA (promoter
of CDKNIA antisense DNA damage activated
RNA), Onaromapst cBOeil CTPYKTYpe CBSI3bIBAIO-
mas TpaHCKpunuuoHHBEIH pakTtop NF-YA (nuclear
transcription factor Y, alpha) [12]. llnuibpka IncRNA
GASS (growth arrest-specific 5) skpanupyer JHK-
CBSI3YIOIIUN TOMEH SIAEPHOTO TIFOKOKOPTHUKOMTHO-
ro perenTopa, NpeaoTBpalas ero accolUaluo
renomHoi JIHK, u Tem campiM peryiaupyert TpaHc-
KPHUIILHIO CTEPOMIHBIX TropMOHOB [41]. Dxcmpec-
cust camux IncRNA MoxeT HermocpeACTBeHHO KOH-
TPOIMPOBATHCS TOPMOHAMH. TakK, TPaHCKPHITLIHS
HOTAIR ctumynupyetcs actpaguosiom [42].

Crnoxnas 3-mepHas opranuzanus (4 moMmeHa
C JIeCSITKAaMHU CIIMPaJbHBIX CETMEHTOB M METEIb)
XapakTepHa sl MONUPYHKIHOHAIEHOH IncRNA
SR A (steroid receptor RNA activator) [20], koakTH-
BaTOpa ISl SICPHBIX PELENTOPOB MPOTreCTEPOHA,
acTporeHa anbda u 0eta, aHIPOreHa; TITFOKOKOPTH-
KOM/IHOTO pEIEeNTopa, PeTHHOEBOM KHUCIOTHI [43].
SR A nipucyTcTByeT B puOOHYKJIEHHOBOM KOMILICK-
ce, conepxariem PHK-xenukassl [44].

COanaHCHpOBAaHHBI MEXaHHW3M B  pery-
JSUUU  TPAHCKPUIIUK TE€HOB JEMOHCTPUPYIOT
IncRNA  MALATI (metastasis-associatedlung
adenocarcinoma transcript 1) (NEAT2) u TUGI
(taurine upregulated 1 (non-protein coding)). He-
METHJINpOBaHHBIH npotenH Polycomb 2 (Pc2) mo-
cpeactBom cBszbiBanusi ¢ MALATI oGecrieunBaer
CYMOMIIMPOBAaHUE TPAHCKPUIIIMOHHOTO (pakTOopa
E2F1 u akTuBanuio KJIETOYHOTO POCTA, & CBSI3bIBA-
Hue MetuinupoBanHoro Pc2 ¢ TUGI obycnoBnuBa-
eT ero penpeccuro. Takum 00pa3oM, ©UMEEeT MECTO
KOOPJAMHALIUST MPOrpaMM SKCIPECCHH TEHOB TO-
cpeactBoM IncRNA, TpaHCKpHUIIIIMOHHBIX (aKTO-
POB, NX KOAKTHBATOPOB/KOPEIIPECCOPOB U HETUCTO-
HOBOTO MPOTEUHA 3a CYET U3MEHEHUs CTaTryca ero
MeTuiupoBanus [45].

B HelipoHax oTMeueHa MO3UTHUBHAs Koppe-
nsiuust cuHTe3a dHxaHcepHbIX INCRNA (eRNA) u
MPHK cocennux reHoB, 4TO MOKET CBUAETEILCTBO-
BaTh 0 poiu eRNA B ux aktuBanuu [46]. YasTpa-
KOHCEpBaTUBHBIC peruoHkb! (ultraconserved regions;
UCR) AHK y MmilekonuTaromuX TakXe CIIyKaT
TPaHCKPUIIIMOHHBIMU dHXaHcepamu. C 3THX ydacT-
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KOB reHoMa Tpanckpudupyetcs okosio 300 IncRNA,
BKJII0Yasi aHTHCMBICIIOBbIE, KOHTPOJIUPYIOIIHE IKC-
npeccuto cBbie Teicsian MPHK [47].

AnvmepHamuenviil CHAAUCUHE U PEOAKMUPOBA-
nue MPHK: IncRNA u sioepuvie domenul. JInuHHbBIC
Hexonupyromue PHK Ha moctTpanckpuniinoHHOM
YPOBHE BOBJICUEHBI B PEryJIAIHIO AJIbTEPHATUBHOTO
crutaiicunra u penakrupoBanus MPHK.

LncRNA MALATI] — AOATOXUBYIIUM MeEX-
TeHHBIH TPaHCKPHUNT (BpeMs Tosypacnana — Oomnee
7 vacos) [8]. Accounanust MALATI ¢ cepun-apru-
HUHOBBIM OoraThIM (pakTOpOM cruaiicunra (serine/
arginine (SR) splicing factors) obecrnieunBaeT KOH-
Tposib ero aktuBHocTH [48]. Poly(A)-mogoOHas
crpykrypa y MALATI 3amumaer sty PHK or
paspymenus [49]. MALATI otBedaeT 3a mpaBuib-
HYIO JIOKalln3alnio (akTopoB CILIAliCHHTa B 0CO-
ObIX sIepHBIX KoMIapTMeHTax (speckles) u 3a ux
NpuBJeUeHue K cailty Tpanckpunuuu [50]. Beero
MALATI cnocoOHa cBsi3biBaTh 0k0J10 90 mpoTteu-
HOB [20]. AnTHCMBICHOBBIE TpaHcKpunTel 1 UCR
TaK)K€ PEryJUPYIOT aJIbTEPHATUBHBIA CHIAWCHUHT
MPHK [51, 47]. Kpome 3T0T0, 1ITMHHBIE HEKOAUPYIO-
mue PHK camu moaBepikeHBl aibTepHaTUBHOMY
CIUIAHCHHTY: pa3Hble H30()OpMBI, B YACTHOCTH, 00-
HapysxeHsl Juist IncRNA H19, a nns MEG3 ussect-
HO 12 u3odopwm [14, 52].

YyacTue B  OpraHM3aluu  CIEHUaJbHBIX
KJIETOYHBIX KOMITAPTMEHTOB JIEMOHCTPUPYET H
IncRNA NEATI (MEN) — apXuTeKTypHBIH KOMIIO-
HEHT siiepHbIX Tener (paraspeckles), rie ocyrect-
Bisierca peaaktuposanue MPHK [53]. Otmeueno,
YTO BOKPYT CaiiTa TPaHCKPUIIUHU TeHOB (popMupy-
FOTCS KJIacTephl TaKUX 0OpazoBanuii [54]. [IlpoTenn
HNRNPK (heterogeneous nuclear ribonucleoprotein
K) nannuupyet cuntes u Hakoruienue NEAT] [55].

Martpuunsie PHK ¢ wuHBepTHpOBaHHBIMU
Alu-noBTOpamMu peaakTHUPYIOTCsl B OOJbILIEH cTe-
IIEHU, HEXKEIH OOBIYHBIC TPAHCKPUNTHI [56]. Pe-
JAKTUPOBAHUIO MojBepkeHbl u camu IncPHK, uto
o0ecrieunBaeT WX BapHaOEIBHOCTH W pacCIIUpsIeT
(YHKIMOHANBHBIN noTeHuan [57].

LncRNA Tak:xe BIHUSIOT Ha DKCITPECCUIO TEHOB,
y4acTBYs B KOHTpOJIE sA€pHO-LMTOIIa3MaTHye-
ckoro tpancnopra MPHK. Tak, IncRNA XIST cno-
coOHa B3aMMOJeHCTBOBATh ¢ poTenHoM hnRNPU
(heterogeneous nuclear ribonucleoprotein U), Bax-
HBIM JUISI IPOIIECCHHTA U DKCIOpPTa B LIUTOILIA3MY
MPHK [58], Omaromapst yemy kietouHas sctadera
¢ yuactueM IncRNA BBIXOIUT Ha ypOBEHb peryis-
WU TPAHCISALHH.
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IncRNA  kax  npeduiecm@eHHUKUu  MAaIblx
PHK. TlpuMepHO TOJOBHMHA TOCJIEIOBATEIHHO-
creit JIHK-maTpun nns muxpoPHK 3akimrouena B
reHax IncRNA [59]. Tak, u3 mociemaHero WHTPO-
Ha IncRNA MEG3 o6pa3syercs miR-770 [60]. Ha
3'-xkoHnax IncRNA MALATI u NEATI npucyt-
CTBYIOT BTOPHYHBIC CTPYKTYPBI, ITOJOOHBIC apXH-
tekrype TPHK, xotopsie mpusnekator PHKazy P,
BaxkHy1o 115 npoueccunra PHK. B pesynbrate u3
TpaHckpunta MALATI, moMHMO COOTBETCTBYIO-
meit IncRNA, o6pasyercs TPHK-mogobnas manas
ncRNA. Ona crabunusupyercs tpurierom CCA
Ha 3'-KOHIIe ¥ SKCHOPTUPYETCs B IUTOMIa3My [61].
SRA Takxe BOBjeueHa B mporeccuHr MUKpoPHK
[62]. IHnuneka IncRNA HI19, coorBercrByrOmIas
NEPBOMY DK30HY T€Ha, SIBJISICTCS MPEIIICCTBEHHH-
koM 11ByX MHKpoPHK (miR-675-3p u miR-675-5p)
[63]. Ipoueccunr mukpoPHK-675 unrubupyercs
npotenHoM HuR (Hu antigen R) 3a cuet ero cBs-
3pIBaHUA ¢ TpaHckpuntoMm H19, unmoctpupys mo-
MOJTHUTEIBHBIH YPOBEHb PErYJISIUU IKCIPECCUU
MuieHei miR-675 [64].

U3 «mmunpKun» TPaHCKPHUIITA NICEBIOTeHA MO-
ryT GopmupoBaThcs aHTUCMBICIOBBIE SIRNA st
COOTBETCTBYIOLIECTO TI'€HA: HAMpPHUMEp, TaKUM IIy-
TeM obpasytorest sSiRNA ninst HDAC! [65]. Manast
anpeimkoBas PHK (snoRNA) U50 cuntsiBaercs u3
untpona rena IncRNA GASS5 [66]. Hexonupyro-
[IMe TPAHCKPHUIITHI KjacTepa WMIPUHTHBIX Te-
HoB — delta-like homolog 1 gene and the type III
iodothyronine deiodinase gene (Dlk1-Dio3) Ha 14-i
XpOMOCOME HYeJIOBEKa T'€HEPUPYIOT OKOJO COTHH
maibeix PHK (microRNA u snoRNA) [67].

LncRNA u peeynayus mpancisyuu. MuoOro-
YHCJICHHBIE TPUMEpPHI CBUACTEILCTBYIOT 00 y4a-
ctu IncRNA B KoHTpone CHHTE3a NPOTEHHOB
yepe3 pa3inuHble MeXaHu3Mbl. Kak mpenackazan B
2009 r. KOMIBIOTEPHBIN aHAJIN3, TICEBIOT€HbI MOT'YT
uHTep(depupoBaTh € HEraTUBHBIMH PETYISTOpa-
mu cradunbHocTH MPHK, MukpoPHK, uto Bckope
MOATBEPANIN SKCIIEPUMEHTANBHO IS TICEBIOTe-
HoB PTENPL u KRASPI [68, 69]. AHTUCMBICIIOBBIC
tpanckpunT BACE-AS (antisense transcript of the
Alzheimer-associated b-secretase-1), HampoTus,
yBenununBaet crabunsHocTs MPHK BACE, macku-
py# caiitsl 15 miR-485-5p [70].

CHOXHBIE  MEXKMOJICKYJISIPHBIE  B3aUMO-
cesizu nemoHctpupyer IncRNA HULC (hightly
upregulated in liver cancer). Kunaza PRKACB
(protein kinase, cCAMP-dependent, catalytic, beta)
aktusupyet nporernH GREB (growth regulation by
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estrogen in breast cancer), yBeIrunBas SKCIPECCUIO
HULC, a Taxxe obecreunBas CBsI3bIBaHME Mir-372
c atoit IncRNA, B pesynsrare uero mukpoPHK Te-
pSeT CIOCOOHOCTh MHAKTHUBHPOBATH TPAHCIISIIHIO
KuHa3bl [71].

[Tpn m30BITKE TPAHCKPHUINTA TICEBAOTEHA s
HMGAI (high mobility group Al) 3a cueT ero
npucoequHeHns K mnporeuny alpha-CPl (ctabu-
nuzatopy MPHK) mpoucxomnut nerpamamnus MmPHK
HMGAIL [72]. LncRNA-p21 mpu CBSI3bIBAaHUU C
MPHK Oera-kaTeHuHA MPENATCTBYET €€ TpaHCIs-
uuu [73]. CoBmectHas Tpanckpumnius reHa NOS
(NO-cunHTETa3bl) 1 aHTUCMBICIIOBOTO TPAHCKPUIITA
K €ro IICeBIOTEHY BeleT K (POPMUPOBAHHIO Ty TIIICK-
ca PHK u GyioKy TpaHCISIMY I'eHA IPU CBSI3bIBAHUU
¢ pubocomoii. Kpome Toro, ¢ MaTpHuIlbl aHTUCMBIC-
JIOBOTO TPAHCKPUNTA CHUHTE3UpyeTcs Ae(eKTHBIH
npotend NOS, KOTOpBIN Take BBICTYIIAET B Kade-
CTBE HETaTUBHOTO peryisropa cuareza NO [74].

AntucmeiciioBas PHK x MPHK xommnonenTa
TpaHCKpUNIMoHHOro komruiekca PU.1 mpu cBsI3bI-
BaHuu (akTopa MHMIMAUWW TpaHcisuuu elF4A
onokupyet cuHTe3 mpotenna [75]. LncRNA BC200,
TpaHckpubupyemas ¢ yaactueM RNApol 111, umeer
BBICOKYIO CTEIIEHb TOMOJIOTHH C TPaHCIO30HOM Alu
1 TaKkXe CIYXHUT HEraTUBHBIM PEryJsTOpOM IS
(daktopa elF4A [4]. [Tockonbky snoRNA ydacTBy-
10T B nporeccuure pudbocomusix PHK, To BO3MO-
KEH MEXaHW3M PEeryJISIUU TPAHCISALNUUA CO CTOPO-
Hbl IncRNA 1 uepes cunres snoRNA.

3. LncRNA u ¢pusuosiorusi KJieTku

OYHKIIMOHUPOBaHKE KJIETKH 00ecreunBaeTcs
HaJIMYUeM LIUTOCKENeTa, B OpraHu3aliid KOTOporo
yuacTBYIOT IncRNA: Hanpumep, oHH peryiupyroT
(hopMUpOBaHHE ITUTOKEPATUHOBBIX (PUITAMEHTOB 32
CYeT MPUBJICYEHUsI COOTBETCTBYIONIMX MPOTEHHOB
[76]. Hexogupytomiue TpaHCKPHUITHI TAKKE BaKHBI
1151 oOMeHa BerecTB: SRA perynupyer agumnoreHes
1 oOMeH Titoko3bl [43]. CnenyeT OTMETUTD yuacTre
IncRNA B perymsinun MeHo3a: HEKOAUPYIOMUN
TPaHCKPUNT JIOKyca sme2 obecreuynBaeT crapu-
BaHHME TOMOJOTMYHBIX XPOMOCOM M TNPENsATCTBYET
aneymounuu [77]. B manHOM 0030pe MBI KPaTKO
ocraHoBuMcst Ha yuacTuu IncRNA B perymnsuu ot-
BETa Ha CTPecc, UIMMYHHUTET U Ha MPOTPaMMBI pa3-
BHUTHS OpranusMa (puc. 2).

LncRNA u peeynsayus omeema na cmpecc. Vc-
CJIEZIOBAHMS TOKa3aJu BO3MOXXHOCTh COOTHECEHMS
IKCIIPECCHH HAaO0OPOB JJTMHHBIX HEKOAHPYIOLIUX
PHK u rpynn reHoB, KOAMPYIOUIUX CUTHAJIbHBIE
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npoTenHbl (Hanpumep, st nyreid NFkappa B n
p53), a Takke BBISBICHUS H3MEHEHHH OJKCIpec-
cun IncRNA mnpu pasiaudHbIX (U3HOIOTHYECKHX
COCTOSIHUSIX U TIATOJIOTHSX [24].

OKcTpeMalibHble 11 KJIETKH YCIOBUS CTUMY-
mupyrT cunTe3 3TuXx PHK. LncRNA HSR1 (heat
shock RNA1) o6paszyer kommiiexc c HSF1 (heat shock
transcription factor 1), uem BbI3bIBaeT 200-KpaTHOE
TIOBBIIIEHWE D3KCIPECCHUM MPOTENHOB TEIJIOBOTO
moka [78]. Tpanckpunt perporpancno3oHos SINE
B2 (short interspersed nuclear elements B2), narpo-
THUB, IPENATCTBYET TPAHCKPUIILIUU T'€HOB XUT-ILIOKA
3a cuet cBsa3biBaHusa PHK-nmonumepaser 11 [79, 6]. B
OTBET Ha KJICTOYHBIN CTPECC U3 MEKTECHHBIX y4acT-
KOB IIepea CaliTOM cTapTa TPaHCKPUILHUHM PHOO-
COMHBIX I'€HOB SKCIPECCUPYIOTCS HEKOIUPYIOIIHNE
PHK. Onn npusnekator VHL (von Hippel-Lindau
tumor suppressor, E3 ubiquitin protein ligase),
JAHK-metmn-tpanchepazy DNMTI1, tem cambim
omokupys Tpanckpumnnuio [80]. LncRNA, cBs3an-
HbIE C TIpOIecCaM¥ aJbTePHATUBHOIO CILIAWCHHTA
u penaktupoBanus PHK, takyke MOoryt KoHTposu-
pOBaTh TPAHCKPHUIIINIO PA3IMYHBIX I'€HOB MPH Te-
IIJIOBOM IIOKE U MH(peKknusix [81].

LincRNA y4acTBylOT B KOOpAUHAIUU PS3-
3aBUCHUMOM dKCIPECCUU I€HOB. Tak, Mpu MoBpexkie-
Husix JJHK p53 akrusupyet lincRNA-p21, kotopas
B3aUMOJIEHCTBYET C KOMIIOHEHTaMU PENPECCUBHOTO
komrutekca [82]. [Ipu cTpecce pS3 nmombiie u3bdera-
eT Jerpajaly; KpoMe TOro, YBEIHUYHUBAETCS €ro
cunre3. Marpuunast PHK mist pS3 crocobna ctu-
MYJUPOBaTh €ro TPAHCISLHUIO, a TIPH CBSI3bIBAHUU
¢ youkBuTHHIHTa30d MDM2 — mpemorBpamarh
nerpanamnuio p53 [44]. Takum oOpa3oM, TOTOOHBIE
oudynknuonansaeie PHK mommmo crocobHOCTH
KOJUPOBAaTh MPOTEHHBI 00Ja1al0T CBOMHCTBAMHU pPe-
TyJIAaTOpHBIX, HeKoaupyomux PHK.

IIpomoropubie IncRNA mnst rena CCND1
(cyclin D1) BeicTymaroT B KauecTBE KOPETPECCOPOB
TPAaHCKPHUNIIUK: OHU B3amMoaeicTBYyI0T ¢ GREB-
cBs3yomuM nporedHoM TLS (translocated in
liposoma), KOTOpPBIit HHTHOUPYET TUCTOHOBYIO arle-
tunTpancdepasy p300 u o0ycinoBiIHBaeT MOITUYAHUE
CCNDL1 npu renotokcudeckom crpecce [83, 84].

LncRNA, supychas ungexyus u umMMyHUmen.
UzBectHo oko0 500 IncRNA, M3MEHSIOMIUX JKC-
MPECCUI0 MPH HMMMYHHOM OTBETE€ Ha BUPYCHYIO
uHpexknuio [85]. CamMmu BUpPYCHI, B YaCTHOCTH OH-
xorenubli KSHV  (Kaposi’s sarcoma-associated
herpesvirus), IpUMEHSIOT aJalTUBHYIO CTPATETUIO
npu yuactun IncRNA mist popmupoBanust Tpu-
MJIEKCHOM CTPYKTYpBI, cradmnmmsupytomeir MPHK
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Puc. 2. LncRNA u peaynsayus KiemouHblx npoyeccos

Bupyca [86]. C moBTopoB (LTRs — long terminal
repeats) sHIOreHHOTO perpoBupyca VL30 B rema-
TOLMTAX CUYUTHIBatOTCS Hekogupytomue PHK — pe-
TYJSTOPBl TPAHCKPHUIIIIUU PACIIONOKEHHBIX PSIIOM
renoB [87]. LncRNA NEAT1 B sgepHbIX opra-
Hesmax perynupyeT pernkanuio HIV-1 (human
immunodeficiency viruses type 1) B T-kneTkax um-
MYHHOU CUCTEMEI [88].

LncRNA NRON (noncoding repressor of
NFAT) npenarctByeT SAepHOW aKKyMYJSLUU
NFAT (nuclear factor of activated T-cells) 3a cuer
CBSI3BIBAHMS C TPAHCIOPTHBIMU MPOTEHHAMH, TEM
caMbIM y4acTBYs B UMMYyHoperyisiuuu [89]. B pe-
IYJSLUI0 BOCHAJIMTEIBHBIX IPOLIECCOB BOBJICUCHA
IncRNA SRA [43].

LncRNA u peeynsyus npoepamm pazeumusl.
B osMmOpuoHanbHBIX CcTBOJOBBEIX KieTkax (DCK)
6onee 60% IncRNA cuuTBIBarOTCS W3 MPOMOTO-
POB IIPOTEMHKOAUPYIOIUX I'€HOB. TpPaHCKPUIILIUS
map IncRNA/mRNA, kak mpaBuio, CKOOpPIWHH-
poBaHa. 3a cuer 3toro IncRNA koHTpomupyroT
CTaTyCc KJIETKH M mporecchl Ju(dHepeHInpOBKH B
OCK [90]. Breicokas skcmipeccus B CK oTMmeueHa,
B YacTHOCTH, sl IIUHHON m3odopmbl IncRNA
NEATI [80]. dnst ~75% IncRNA, npoxyuupyembix
B OCK, Haii/ieHbl CaliThl CBS3BIBAHHS C PaKTOPaMH
TPaHCKPUIINK, KOTOPble AKTHBHBI B ILIIOPHIIO-
teHTHBIX KieTkax (OCT4, SOX2, NANOG, cMYC
u ap.). B xoHTponb sMOpuoreHesa BOBJICUEHBI, B
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yacTtHocTH, OCT4-aktuBupyemsle u NANOG-
penpeccupyembie IncRNA [91].

Kpowme Toro, IncRNA urparot kiroueByro poiib
B MEpernporpaMMHUPOBaHUN COMATHYECKUX KJie-
ToK. Ynomsanytele Boimie OCT4, SOX2 u NANOG
perynupyrot cuHTe3 lincRNA-RoR (regulator of
reprogramming), BaKHOH st (hOpMUPOBAHUS KO-
JIOHUH MHAYLHUPOBAHHBIX IIJIOPUIIOTEHTHBIX CTBO-
noBBIX KJeTOK (iPS-induced pluripotent stem cell)
[92].

Haitnerno 6omee 20 IncRNA, koTopsie, B CBOIO
oyepenb, MHIYLUPYIOT SKCIPECCHIO TAKUX (PAKTO-
poB Tpanckpunmuu, kak NANOG, OCT4 u ap. [93].
Cunre3 OCT4 MOXeT perynupoBaThCsi aHTUCMBIC-
noBoit IncRNA k ero P5-niceBnoreny [94]. Hecom-
HEHHBIH (YHKIIMOHAJIBHBI KOHTEKCT MUMEET pas-
JUYHe B JIOKAJIN3aIlMU TPAHCKPUIITOB MICEBAOI€HOB
11 OCT4: OCT4-P1 u OCT4-P4 npucyTcTByIOT B
sape, a OCT4-P3 — B uutomnasme [95].

Hnst 30% lincRNA B DCK BrIsiBIIcHa accolua-
LM, IO KpaliHel Mepe, ¢ OHUM U3 KOMIIJIEKCOB pe-
MOJIeNIMpoBaHusa XpoMatrHa [96]. Hanpumep, noka-
3aHo, uTo IncRNA peryiaupyioT HeiiporeHes uepes
cBsi3pIBaHME C (hakTopoM TpaHckpunuuu SOX2 u
PRC2 [97]. Psan lincRNA B 3CK crmocoOHBI B3auMO-
nerictBoBath U ¢ PRC2, u ¢ PRCI1, u ¢ rucTonoBoi
nemetniazoit Jaridlb [96]. ITpu aToM crHTE3 caMuX
Hekoaupyromux PHK B OCK koHTponupyeTcs 3Tu-
MU KOMILUTeKcamu [98].
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Takum obpazom, B DCK u iPSC nabmogaercs
KOOpAUHAIMS ACUCTBUS (PaKTOPOB TPAHCKPHUIIIIIH,
ACCOLIMMPOBAHHBIX C TUIIOPUIIOTEHTHOCTHIO, KOM-
MIJIEKCOB PEMOJIEIMPOBAHUS XPOMaTHHA U ITHHHBIX
Hexonupyromux PHK, mpuuem wnHTerpupyromas
poab npuHaIekuT IncRNA [93].

MBI UMenu BO3MOXKHOCTh YOEIUTBCS, YTO
JunHHBIe Hekoaupytomue PHK mpuHumaror yda-
CTHE B KOHTPOJIE TAKUX KapANHAIBHBIX IPOIIECCOB,
Kak sMOpuoreHe3 u auddepeHunanus, UMIPUH-
TUHT U MHAKTHUBAIUSA X-XPOMOCOMBI, UMMYHHBIN
OTBET U PEaKlUs Ha CTPECC, a TaK¥Ke psjia IpyTux.
brnarogapst toMeHaMm ¢ pa3IUYHON MPOCTPAHCTBEH-
Hoi opranuzanuen atu PHK cnyxar cBs3yrommumu
3BEHBSIMU MEX]y CTICHU(PUUECKUMHU PEryIsITOPHbI-
MU KOMITIOHEHTaMH, (popMupys yHUKabHbIe QyHK-
LMOHAJIbHBIE KOMIIJIEKChl. LncRNA BKJIIOYEHBI B
MHOTOYpPOBHEBBIE CHCTEMBI KOHTPOJS KJIETOYHBIX
(GYHKIUH, ¥ TEM caMbIM MOTYT NPETEH/IOBATh Ha
pOJIb MOJIEKYJAPHBIX «MeHeaxepoB». boiee Toro,
MpeanonaraeTcs CyIeCTBOBAaHHE CBOEOOPA3HOIO
PHK-kona, peanuzyemoro uepe3 IncRNA, nonnas
pacmudpoBKa KOTOPOro MOTpeOyeT elie Hemalo
YCHJIMH OT uccaenoBateneii [24].

COOTBETCTBEHHO, BO3HMKHOBEHHME pa3jINy-
HBIX TaTOJIOTUH CBS3aHO C HApPYLIEHUSMHM CHHTE-
3a u ¢yHkauonupoBanus IncRNA. Orpannuumcs
HECKOJIBKUMH OOIMMHK TpuMepamu. Jlnucbamanc
B perynsuuu IncRNA MOXeT Cly)XKUTbh MPUIHHON
TpaHCIOKAUHI 1 00YCIOBICHHBIX UMU 3200JICBaHHH
[99]. Ot PHK BoOBneuens! B hopmupoBanue Heilpo-
JIETEHEPATUBHBIX MATOJOTUH M 3JI0Ka4€CTBEHHBIX
HOoBOOOpasoBanuii [17]. Ilokazana pons IncRNA B
pPa3BUTHU ayTOMMMYHHBIX 3a00JI€eBaHMI, B 4YacT-
HOCTH, HEKOJIUPYIOIIEro TPAaHCKPHUITa ICEeBIOreHa
K HMGAI nns nuateta Il-ro tuma [72]. CroxHbIe
YKU3HEHHBIE IUKJIBI OTHOKJIETOYHBIX MTapa3UTOB Ye-
JIOBEKa, HAMpPUMEp, MAJSIPUHHOrO IMiIa3Moaus, KO-
opnuaupytorcs IncRNA [100]. BausiHue BUpyCOB
Ha KJIETOYHBIE MPOIECChl, KaK U UMMYHHBIH OTBET
Ha BUPYCHYIO MH(EKIHUIO, TAKKE PEaU3yIOTCs C
ydacTheM JIMHHBIX Hekoaupyromux PHK [85, 87].
Kpome Toro, B sBomonnonHoM acriekte IncRNA
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MOYKHO paccMaTpUBaTh KaK HEUcueprnaeMmblil pe-
3epB s oOpa3oBaHus HOBBIX TeHOB [101]. DTm
TPAHCKPHUNTHI, HECOMHEHHO, 3aCTaBUJIN MTO-HOBOMY
B3TJISIHYTh Ha yauBuTensHel Mup PHK B Mukpo-
KOCME KJIETKH.

Paboma evinonnena npu noooepoicke epanma
Tocyoapcmeennoeo azenHmemaea no 60npoOCam HayKu,
unnosayuil u uHgopmamuzayuu Ne 0111U005988.

JOBI'T HEKOAYIOYI PHK —
«KAMEPTOH» B PETYJSAIIIT
KJIITUHHHUX ITPOLECIB

B. B. I'opoiwx

IHCTHTYT MOJNIEKYJIsIpHOT GioJoriT i
renetuku HAH Ykpainu, Kuis,
e-mail: vasilij _gordiyuk@yahoo.com

BinpicTe TPAaHCKPUNTIB HE € MATPHUIICIO IS
CHHTE3Y IPOTEIHIB, BOHM BUKOHYIOTh PI3HOMAaHITHI
(yHKLIT, KOHTPOJIOIOYI TaKi KIITUHHI MPOLECH,
sSK eMOpiorenes i audepeHuianis, iMOPUHTUHT i
iHaKTHBaLisl X-XpOMOCOMHM, IMyHHa BIiANOBiAb Ta
peakuis Ha cTpec. 3HauHa yacTuHa Takux PHK,
nosri Hexoxyroui PHK (IncRNA), Bukonye ponb
CUTHAJIbHUX MOJICKYJI, HABIralliiHUX CUCTEM 1 I1J1aT-
dhopM ns 3i10paHHS CKIIATHUX PHOOHYKICTHOBUX
KOMILJIEKCiB; Oepe y4acTh B OpraHizanii ceniaJlbHuX
KJIITUHHUX JOMEHIB; 3B’13Y€ PEryJISATOPHI IPOTETHH
i mikpoPHK; € mnonepeanukamu wmanux PHK.
LncRNA 37iiCHIOIOTH pEryisiiiio TPaHCKPHIILII,
aJbTEPHATUBHOIO  CIUIAWCHHTY,  peJaryBaHHS,
TpaHcnopTy, TpaHchsuii i gerpamamii MPHK. V
MpoLEecax PEMOJICIIIOBAHHS XPOMATHHY 1 KOHTPOIIIO
TPaHCKPHUILIil BayKJIUBY POJIb BiJlirpae MpoCcTOPOBa
ctpyktypa IncRNA. OrJasig BUCBITIIOE Pi3HI acTiek-
TH QYHKIIOHYBaHHs JOBrux Hekonytounx PHK .

KniouoBi cmoBa: J0Bri HEKOAYIOUi
PHK, nceBnoreHu, pemMoAeiIOBaHHS XPOMATHUHY,
aJIbTepHAaTUBHUI crutalicunr, penaryBanHsi PHK,
mixkpoPHK, ECK.
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LONG NON-CODING RNAS — «<TUNING
FORK» IN REGULATION OF CELL
PROCESSES

V. V. Gordiyuk

Insitute of Molecular Biology and Genetics,
National Academy of Sciences of Ukraine, Kyiv;
e-mail: vasilij gordiyuk@yahoo.com

Most of RNA transcripts, instead of serving
templates for protein synthesis, perform different
functions such as control of embryogenesis, differ-
entiation, imprinting, X-chromosome inactivation,
immune response, and stress reactions. A large por-
tion of these RNAs are denoted as long non-coding
RNAs (IncRNAs) which function as signaling mol-
ecules, navigating systems and platforms for ribonu-
cleic complexes assembly. They also participate in
the organization of specific cellular domains. Moreo-
ver, they are able to bind regulatory proteins and mi-
cro-RNAs, and serve as precursors for small RNAs.
It was shown that IncRNAs participate in transcrip-
tion regulation; they are also involved in alternative
splicing, RNA editing, traffic, translation and degra-
dation of RNA. The three-dimensional structure of
IncRNAs plays a crucial role in processes of chro-
matin remodeling and transcription regulation. In
this review we discuss various aspects of IncRNAs
functioning.
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