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MIAK B.1.", PUSHNYYK M.O.2

"HaLioHOABHQ QKQAEMIST TEAQroridHMX HAYK YkpQiHu, M. Kuis, YkpaiHa
2 BULL A€ PXKQABHMI HABYQABHUM 3QKAQA YKPQIiHM «BYKOBUHCBHKNM ASPXKQBH MEANYHWM YHIBEPCUTETY,

M. YepHisj, YkpaiHa

POAb mikpoPHK Y PO3BUTKY LLYKPOBOTIO AIABETY

Pe3tome. B ornsai HaseaeHa kopoTka xapakrepuctuka MikpoPHK (miPHK), mexaHiam ii yTBOpeHHsI Ta QyHKLI.
Takox HaBeneHo aHani3 nybikauiv woao ydacti miPHK y po3BuTKy LiykpoBoro giabety 2-ro tvny. Y3aranabHe-
HO BiOMOCTI PO y4acTtsb pidHux MiPHK y npoaykuii Ta cekpedii iHCyniHy, aBuLlLax TKaHUHHOI angepeHuiadii Ta
nponigepadii, aktuBauii reHis anontoldy. HaseneHa iHpopmavis — CBIAYE€HHSI BUHSITKOBOIO 3Ha4YE€HHSI MicCList |

posai miPHK y MmonekynspHux npouecax.

Knro4yosi cnoBa: mikpoPHK, uykpoBuii giabet 2-ro tury.

Cepell TeHETUYHUX Bapialliii, CIPUYMHEHUX 3MiHOIO
nepBUHHOI cTpyKTypu Mosieky1 JIHK, BaxxinBoro 3HaueH-
Hs1 HaOyBalOTh €IMireHeTUYHi YMHHUKU PETyJIsiiil TeHHOT
ekcrpecii, 3okpema MetumoBaHHsl JJHK i mogudikarist
(aleTHUTIOBaHHS ) TiCTOHIB.

OcTaHHIMM pOKaM1 OCHOBHA yBara JOCIiIHUKIB 30Ce-
pemkeHa Ha PHK-iHTepdepeHi1ii — perynaioBaHHi eKCIIpe-
Cii reHiB Ta TPAaHCKPUIILIMTHOMY i MOCTTPAHCKPUIILITHOMY
piBHsix 3a yuyacTio MikpoPHK (miPHK).

MikpoPHK — yucenbHMit Kj1ac Maaux peryasTOPHUX,
Hekoayounx PHK, 1110 KOHTpOII0I0Th €eKCIPECito OJIM3bKO
60 % reHiB y ccaBIliB i JIOIWMHY Ta OEPyTh YUaTh Y PeryJIsiil
Oaratbox Oi0JOTIYHMX MPOLIECIB: CUHTE3 OLIKIB, TudepeH-
11it0OBaHHSI TKAHWH, OHTOTE€HE3 TBApUH, LIMPKadiaHHI pUT-
MM Ha TTOCTTPaHCKIUIILIIitHOMY piBHi [3, 12, 16, 19]. Bonu
BillirpaloTh BaXJIMBY (DyHKIIOHAJBHY POJIb Y PO3BUTKY Pi3-
HUX ITaTOJIOTiYHUX IIPOLIECiB, 30KpeMa IIyKpOBOTO miadeTy
(). MiPHK — xm110490Bi peryasiTopy IMOCTTPaHCKPUII-
LiliHOI eKCIIpecii reHiB MeBHUX eTaliB OHToreHesy (4, 14,
15].

I xoua ¢yukuii miPHK nocuts piznomanithi [10],
OCHOBHa iX poJib noJisirae y 3adoesznedeHHi npouecis PHK-
iHTepdepeHuii. Tum camum 3a nmocepenHuuTsa M-PHK
OepyTh Y4acTh Yy PEryJjsiilii MeXaHi3My TpaHCISLil pi3HUX
OiIKiB.

Binburicte miPHK posramoBaHa B iHTpoHax, TpeTH-
Ha — y MIXKTeHHMX TiJITHKAX. 3arajibHa YMCEIbHICTD iX ITe-
pesutiye 2500. CepenHiit po3mip 3pisux mojiekyn miPHK
CTaHOBUTH OMM3bKO 22 HykKieotumiB. CBoro mito miPHK
BUSIBJISIIOTH IIJIIXOM 3B’SI3yBaHHSI 3 3’-HETpaHCIbOBa-
Hoio gmingHkowo (3'-UTRs) cnemudivnux m-PHK, 1o
CIPUYMHIOE AETrpajallilo Y pernpeciio TpaHCsILil ocTaH-
Hix. B okpemux Bunagkax miPHK MoxyTs B3aemomisitu
3 5’-UTRs npoMOTOPHOIO TiTHKOIO YU KOIYIOUOIO TOCTi-
JIOBHICTIO reHa-MillleHi |5, 7].

HozpiBanHsa miPHK BinOyBaeTbcs 3a TPUHLIMIIOM
yrBopeHHss M-PHK. Ha mnepmomy erani mnomnepenHu-
ku miPHK TtpanckpuOytotecs 3a nmoromororo PHK-
nonimepasu Il 3 yrBopenusm pri-miPHK (primary —
MepBUHHI) moBxuHoio 60—70 nHykieotuaiB [22]. ITicias
ix B3aemomii 3 eHmoHykieaszoro Drosha i PHKazowo 111
aktuBHicTioO Ta DYCRS (Di George Critical Region §) ne-
petBopiotoThes B pre-miPHK (premature — nespina). Lle
nposaHioropuit (1PHK) nymnekc. Excropt pre-miPHK
3 sg1pa A0 UUTOIUIa3MU 3IilCHIOEThCS €KCIIOPTUHOM 5 Ta
iioro koaktopoM RAN-GTP (RAsrelated Nuclear protein-
Guanosine-5'"-Triphosphate).  JIBonanioroBa  miPHK
3’€HY€EThCS 3i crietndiuHumM Gikom Ago2 (Tpyra OinKiB
Agronaute). YTBOPIOETbCS KOMILIEKC: JiIUPYIOUMI JlaH-
mror i RISC (RNA-induced silencing complex). 3a3Haoun
SIBUIIl TPAHCKPUOYBaHHsI, KeIyBaHHs, aleHWJIYBaHHS i
crwtaiicunry, pre-miPHK BrpavyaroTs oguH i3 JaHIIOLIB i
IocsaraioTh (PyHKIIIOHAIBHOI 3pinocTi [4, 20].

PiznomanitHi miPHK BukoHyioTh mocepeaHUIIbKI
(YHKIIiT MK TPAHCKPUMLIMHUM i TOCTTPaHCKPUMLIIHHUM
MpoliecaMy B Pi3HUX OpraHax i cucTeMax.

Ha piBHi reHOMY JI0AMHU BUSIBJIEHO MHOXUWHHI JIOKY-
CU, B SIKMX 3arajibHi TeHETUYHI BapiaHTU 3[0aTHi BIJIMBATU
Ha pU3UK PO3BUTKY LIYKPOBOTO Aiadety 2-ro Turly. Onuca-
HO Osin3bKo 20 Takux reHeTMYHuX BapiaHTiB [1]. MiPHK
BiZlirpatoTh BaxJIMBY pOJb B eTioJiorii i maroreHesi LI 2-ro
TUTTY Ta OTO YCKJIaJaHEHb [9].

VY mpoMy oriisimi HaBeOeHO aHali3 ITyOJiKaIiil IIomo
yuacti miPHK y po3sutky LI/] 2-ro Tumy.

Anpeca 1J1sl TUCTYyBaHHSI 3 aBTOPAMMU:
Pusnmuyk Map’sina OnexcaHnpiBHa
E-mail: rysnichuk@mail.ru
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¥ xBopux Ha LIJI 2-ro Tuny, HociiB renHa HNFIA-MODY
[13], BusiBIEHO, 110 MYyTallisl I[bOTO Te€Ha acolliiioBaHa 3
HanMipHotw ekcnipeciero miPHK-103 i miPHK-224. B3ae-
momis Toro uu iHmoro miPHK 6e3nocepentbo 3 JIHK rena
y ripouieci PHK-3anextoro metumoBanusa JJHK cripsimo-
BaHa Ha KJIIOYOBUI1 MeXaHi3M peIpecii reHiB — 3aro0iraH-
HST IMOBipHOCTiI aKTUBHOCTI TPaHCIIO30HiB [2].

CekperoBaHa TpomobouutamMmu miPHK-223 3gatHa mo
CTUMYJISILIT allonNTo3y €HAOTedialbHUX KIITUH, 110 MOXe
MaTu 3TryOHY [il0 IOJ0 PO3BUTKY €HIOTENialbHOI AUC-
bynkuii [21], sika € ogHUM i3 momMpeHux yekaaaHeHb LI
2-To THTY.

Hoseneno [18], mo 77 % excnipecoBanux miPHK-33/34
acolliiioBaHi 3 MHOXWHHMM CKJIEPO30M i HM3KOIO aBTO-
iIMYHHUX 3aXBOPIOBaHb, CEpell IKUX YiJibHE Miclle Toci-
mae LIJI.

VY pobori G. Xu et al. [24] po3mIsAmAETBCS POIH
miPHK-204 y 6iosorii iHCY1iHOCEKPETOPHUX [-KIITUH
MMiIIUTYHKOBOI 3aJI03U JIOAWHU Ta MUILIEe. ABTOpaMu 00-
IPYHTOBAaHO BHECOK HOBOI CHUCTEMU TiOpPeIOKCHUHB3aE-
Mogitoyoro 6inka TXNIP — (miPHK-204)-MATA-Ins y
nporpecyBaHHst LIJ] 2-ro Tuny. Y uiit cucremi miPHK-204
3MaTHa OJIOKYBATU MPOIYKILiIO iHCYJIiHY.

Po3risimaeTbcsl MPUYETHICTh 3allydeHHST O TMPOLECY
po3BUTKY LI/] ropMoHa LIMILIKOIOAIOHOI 3aJI031 MEJIaTOHi -
Hy. OTMHUYIHUI HYKJIEOTUIHUI TojiMopdism rs 10830963
Ha xpomocowmi 11 rera MTNRIB Konoye pelielTop MeIaTo-
Hiny MT1B. Hagsnictbs reHotumny rs 10830963 acowitoers-
¢ 31 3pOCTaHHAM eKcrmpecii perierrropa mejaatoniny MT1B
y MaHKPEaTUIHUX OCTPIBIX i MABUIIEHHIM PU3UKY PO3-
Butky LIJI 2-ro tumy [1].

MiPHK-375 npuuetHuit no mnposidepauii B-KIiTHH,
npuyomy B 100 paziB mepeBulllye piBeHb eKCIIpecii B
a-kiituHax. JloseneHo, mo miPHK-375 mpurhiuye ce-
Kpelito iHcyiny [8, 17].

[ToBinomusietbest, mo miPHK-200 cripuyunsie amnor-
TO3 MAaHKpPeaTUYHUX B-KJIiTUH i po3sutok LI [11].

V3araigpHeHO BimomocTi 1ofo yyacti pisHux miPHK
y TKaHUHOCTIeHIMMIYHOCTI MiAILTYyHKOBOI 3ay03u [11, 23].
BinburicTs i3 HUX (ycboro 12) mpuyeTHa 10 MPOAYKILTl Ta
cekpeuii iHcyniny, ue miPHK-9, -19, -30, -33, -96, -145,
-148, -152, -182, -199, -204 i -342. MeHia KiJIbKiCTh
KOHTPOJIIOE SIBUINIA TKAHWHHOI IudepeHIlialiii Ta mpoJti-
depamii, me miPHK-16, -184 i -195 ta Let-7; tinpku aBi,
miPHK-21 ta miPHK-200, 3a6e3ne4yoTh akTUBALIilO Te-
HiB aromnTo3y.

Pazowm i3 Tum € ynumano miPHK, npuyetHux no yyacri
y ABox cyMixHux sBuiax. Tak, miPHK-29 koHTtposioe sik
aronTo3, Tak i mpoaykuito iHcyniny; miPHK-7, -15, -24,
-26, -124 i -375 KOHTPOJIOIOTH CUHTE3 iHCYIIiHY, SBUIIA
nudepeHIlitoBaHH i npoJidepartii kinitnH; a miPHK-34 i
-338 3a6e3neuyoTh npoiiec Audepeniiailii i mposmideparii
Ta KOHTPOJIOIOTH aIToITO3.

Bapro 3asznaumTtu, mo Haibineme yucio miPHK
(ycboro 18) raabMylOoTh MPOAYKIIIO i CEKpelilo iHCYJIiHY.
OueBUAHO, TaKe SIBUIIE BUHMKJIO Ha paHHIX eTamax (pijo-
T€HEeTUYHOI0 PO3BUTKY i OyJI0 CIpsIMOBaHe Ha 3aro0iraH-
Hs1 HaAMipHOMY BUIIJIEHHIO iHCYJiHY, a 3BiJCH i HEAOMy-
LLEHHS 3arPO3JIMBOI U151 XKUTTS TiMOTJTiKEMil.

Hapenena iHdopMaliisi — CBig4eHHSI BUHSITKOBOTO
3HadyeHHsT Micus i poji miPHK y monexynsipHux mpoiie-
cax. Mu nepeGyBaeMo TiJIbKM Ha TTIOYaTKOBOMY €Talli TpH-
BaJIOTO LIIAXY 3’sicyBaHHA ydacTi MikpoPHK y xritunHii
6iosorii po3ButKy LI/, a XXI CTOMTTSI — Y4ac MOJIEKYIsIp-
HO-T€HETUYHOTO0 aHaji3y B miarHoctuli LIJI i3 momambimm
MepcoHi(hiKoBaHUM, iHAMWBIAyadIbHUM MiIXOIOM OO JIKy-
BaHHS, AK 3a3HaunB B.I. Tanbkis (2013) [6].
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POAb mukroPHK B PA3BUTUN
CAXAPHOIO AUABETA

Pe3tome. B 00630pe maHa kpartkas xapakrepuctrnka MUKpoPHK
(miPHK), Mexanusm ee oOpazoBanus u ¢dyHKIuu. [IpoBeneH
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nuaodera 2-ro tTurna. O600ILEeHbI CBeIeHUS] 00 y4aCTUU pa3IuYHbIX
miPHK B npoayKuuu v cekpelimy UHCYJIMHA, SIBJIEHUSX TKAaHEBOM
nuddepeHunanny 1 npoaudepanuy, akTMBallMy TEHOB arornTo3a.
[IpuBeneHHast nHGOpMaLUs — CBUAETEIBCTBO UCKIIOUYUTETBHOTO
3HaueHUst miPHK B MoJieKyJIsIpHBIX TTpoLieccax.
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ROLE ON micrRoRNA
FOR DIABETES MELLITUS DEVELOPMENT

Summary. The review presents a brief description of microRNA
(miRNA), the mechanism of its formation and functioning. There
are also analyzed literature data on miRNA role for diabetes
mellitus development. There is generalized the information about
participation of various miRNA in insulin production and secretion,
tissue differentiation and proliferation, apoptosis genes activation.
There is presented the evidence of superior role of miRNA in
molecular processes.
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