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K KIMHUYECKOMY TPUMEHEHMHWIO

C momenra orkpbitust MukpoPHK (MuPHK) B
KJIETKaX MJICKOMUTAIONMX [ 1] oHM cTamm n3ydarsb-
Csl HE TOJIbKO B Ka4€CTBE PETYJIATOPOB 3KCIPECCUU
0€NKOB, HO U KaK NEePCHEKTHUBHBIC PAaHHUE OHoMap-
Kepbl 3a00J1€BaHMIi U TOTEHIIMAIbHBIC MUILICHU JUIS
pa3pabotku jekapcTBeHHbIX cpenctB. MuPHK se-
NS0TCsE KOpOTKUMH (18—22 HyKIJICOTHIIOB) HEKOAMPYFOIIH-
mu PHK, KoTopble TpaHCKpUOUPYIOTCS U3 COOCTBEHHBIX Ie-
HOB, JIM0O U3 KOAMPYIOIIUX I'€HOB MJIM MHTPOHOB. TpaHc-
kpunuust MuPHK naunHaercst ¢ oOpa3oBaHus JJIMHHON MO-
nekynbl nepeunyHoir MUKpoPHK (pri-muPHK), u3 kortopoit
nocpenctBoM ¢epmentoB Drosha u DGRS B siape o6pasy-
eTcs IIMWIeYHAask CTPYKTypa — npeaniecTBeHHuK MukpoPHK
(pre-muPHK). Tlocne tpancmopra B 1uto3ons npe-MuPHK
paspesaercs epmentom Dicerl, ¢ oOpa3zoBaHHeM OjHOILIE-
noueyHslx 3penbix MukpoPHK. Hanboree xopomo usyueH-
HBIM MexaHu3MoM geiictus 3penoit MuPHK spnsercs PHK-
untepdepeniust (RNAi): MuPHK cBsi3biBaetcst ¢ 3’ HeTpaHc-
nupyemoit obnacteio marpuunoir PHK(MPHK), mnopamsist
TPAHCIISIMIO W/WIT CHUKAs €€ CTaOMIIbHOCTG [2]. MexaHusm
PHK-uHTepdepeHIMH TaKkxKe MOXKET OCYIECTBIATECS My TEM
ces3pBaansg MUPHK ¢ xommpytomum permonom MPHK [3].
BzaumopeiicteBue MuPHK ¢ nx mumensmu ocymiectsisieT-
Csl ITyTEM CBSI3bIBAHUS IOCIIEIOBATEILHOCTEH U3 6-8 HyKIe-
otusioB U accouuanuu ¢ PHK-unnynupyemsim caitieHcHHr-
rxomruiekcoM (RISC), kotopsiii Bkitouaet Genok Argonaut 2.
Takxe, nomumo PHK-unTepdepenimu, Obli OTKPBITHI APY-
rue ¢ynkinun MUPHK B kiietkax miexonuratonmx. Hampu-
Mep, ces3biBaHue MUPHK ¢ 3’ HeTpaHcaupyemoil 061acTbio
MPHK moxer yBenmuuuBath TpaHcisinuio Ocnka [4]. Tarxke
CYLIECTBYIOT JaHHBIE 0 ToM, uro MUPHK moryT mponukats
B s71po U myTeM B3anmoneiicteus ¢ JJHK perynuposars skc-
TIPECCHIO I'eHOoB [5, 6].

MuPHK MoryT ucrosnb30Bathest Kak paHHHE OHMOMapKephl
pa3nMYHBIX 3a00JIeBaHMi, TaK KaK OHM CTAOWJIBHBI M yCTOM-
YMBBI [IPU 3a/IeprKKax o0paboTku marepuana [7, 8]. MuPHK
MPHCYTCTBYIOT B CBIBOPOTKE/IIA3Me, BHYTPH K30COM H/HITH
CBsI3aHbI ¢ OenkaMu cemelicTBa Argonaut. Mbl BCTYIHIIN B 3py
mupokoro ananu3a skcnpeccun MuPHK, uto mo3Bossier onpe-
JeTATh MapKepbl 3a00s1eBanuii. CylecTBYIOT pa3Inyiusl B OIy-
OJIMKOBAaHHBIX PE3yIbTaTax 1o Npouisim skcrpeccur MUPHK
TP PA3IMYHBIX COCTOSIHUSX, YTO O0YCIIOBICHO Pa3IHIMsIMU B
noarotoBke Marepuaia, PHK uzomsiimu u onenxke sxenpeccun
MuPHK. B Hacrosiiee BpeMs B KITMHUYECKOM HCTIONB30BAaHUMI
cymectByeT oHa nanens 64 MuPHK juis uneHTudukanim me-
TacTa30B HEM3BECTHOU TIPUPOIHI [9].

Pasnmuynas skcnpeccust MuPHK Obia mokazana Jyist MHO-
rux 3aboneBanuii. MuUPHK wacto mMeror OuoiOrMuecKyro
¢yHKUMIO B (peHOTHIAX 3aboneBaHms. [losromy, MuPHK —
1enu Juis pa3paboTKH JieKapcTBeHHbIX cpeacTB: MUPHK mu-
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MeTHKoB, aHTH-MHPHK (uarnduropos) mmm miR sponge (uH-
ruoutopsl) [10]. IToka B KIMHUYECKOH MPAKTHKE CYIIECTBY-
et oxuH npenapar aHTuMUPHK, nHruOupyromimii akTHBHOCTh
MuPHK-122 B mneuenu y mamuenroB c¢ remarutom C [11].
MunPHK-122 skcnpeccupyercst TONBKO B MEYCHH M HEOOXO-
JMa TS peruiiKanyy Bupyca renaruta C. [TanmenTsl, momy-
yapmue jedenre aHTu-MmuPHK-122, umeror croiikoe CHMKe-
HHE BUPYCHOW Harpy3Ku.

HccnenoBanus B Hael 1abopaTtopuu OKyCHPYIOTCS Ha
muPHK B mpencrarensroil xenese. Mbl onpenennim moaa-
pistromue omyxonu MUPHK, perynupyemsie Butamunom D, B
SMUTENUATBHBIX KJIETKaX MPOCTATHI U B SMUTEINH MPOCTATHI,
TIOJyYEHHOM TTyTEM JIa3epHOH MUKPOIUCCEKINH, Y TallHeH-
TOB U3 KIIMHIUYECKOTO uccaenoBanust Butamuna D [12]. Taxoke
™Mbl onpeaenun nanens MUPHK B ceiBopoTke y marmmeHToB ¢
pPaKoM MPOCTAThI, KOTOpasi MPOTHO3UPYET OTCYTCTBUE arpec-
cuBHOCTH 3a0oneBanus [13].

B 3axmouenue cnemyer oTMeTUTb, 9TO B m3ydeHun MuPHK
MIPOMCXOIUT UHTEPECHBIA TIEpHO: Oo0NacTH 3HAHMK (yHIa-
MEHTAJIbHOM OHOOTUH M KITHHIYECKOTO MPUMEHEHHUST OBICTPO
pacimpsitoTesi. BeposiTHO, MPOBOAUMEBIE B HACTOSIIIEE BpEeMs
WCCITEIOBAaHMS TOJIBKO HAYMHAIOT OTKPBIBATh UCTHHHBIE OHO-
norndeckue GyHkimn MukpoPHK.

MicroRNAs: from biology to clinical implementation.

Since their discovery in mammalian cells [1], microRNAs
(miRs) have emerged not only as regulators of protein
expression, but also as attractive biomarkers for disease and
potential therapeutic targets. miRs are short (18-22 bp) non-
coding RNAs that are transcribed by their own genes or can
exist within coding genes or introns. miRs are transcribed as
a long pri-microRNA (pri-mir) that is processed into a pre-
microRNA (pre-mir) hairpin structure by Drosha and DGR8
within the nucleus. After export to the cytosol, the pre-mir
is further processed into single stranded mature miRs by
Dicerl. The most well-understood mechanism for the mature
miR function is that of RNA-interference (RNAi), in which
the miRs bind to the 3’UTR of mRNAs to suppress protein
translation and/or reduce the mRNA stability [2]. This RNAi
mechanism can also occur from miR binding within the
coding region of the mRNA [3]. miR interaction with their
targets is via imperfect binding of a 6-8 bp seed sequence
and association with the RNA-induced Silencing Complex
(RISC) which includes Argonaut 2. In addition to RNAI, other
functions of miRs in mammalian cells have been discovered.
For example, binding of miRs to the 3’UTR of an mRNA can
increase protein translation [4]. There is also evidence that
miRs can enter the nucleus and interact with DNA to regulate
gene expression [5, 6].

miRs are attractive biomarkers of disease because they
are stable and resistant delays in sample processing [7, 8].
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miRs present in the serum/plasma may be within exosomes
and/or bound to Argonaut proteins. To identify biomarkers
in disease we are in an era of extensive miR expression
profiling. Differences in sample preparation, RNA isolation
and miR expression methods contribute to the heterogeneity
of published miR expression profiles in disease states. There
is one 64 miR panel in current clinical use for identification of
metastasis of unknown origin [9].

Differential expression of miRs has been demonstrated
in many diseases. The miRs often have biological function
in the phenotypes of the disease. Therefore, miRs are targets
for therapeutic development either by a miR mimic, anti-miR
(inhibitor) or sponge (inhibitor) [10]. There is one such anti-
miR in clinical use that inhibits the activity of miR-122 in the
liver of hepatitis C patients [11]. miR-122 is only expressed
in liver and is necessary for HCV replication. Patients treated
with the anti-miR-122 have sustained reduction in the HCV
virus levels.

Research from my lab has focused on miRs in the prostate.
We have identified tumor suppressive miRs that are regulated
by vitamin D in both primary epithelial prostate cells and
in laser-capture micro-dissection prostate epithelium from
vitamin D clinical trial patients [12]. We have also identified
a panel of miRs in the serum of prostate cancer patients that
predicts the absence of aggressive disease [13].

In summary, this is an exciting time in miR research in
which the knowledge of basic biology and clinical applications
are rapidly expanding. It is likely that current studies have only
begun to reveal the true biological functions of miRs.
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IOT CTPYKTYPY, CHOCOOHYIO aJaNTUPOBATHCS K HArpy3KaM U
COXPaHATh NPOYHOCTb. C BO3PACTOM 3THU K€ HMPOLECCHI CO-
IIPOBOMKAAIOTCS HAKOIUICHHEM HApyLICHUIl B 3TOM KJIETOY-
HOM MEXaHHM3Me: HEJOCTaTOK U U30bITOK TOPMOHOB, MECT-
HBIX POCTOBBIX (DAKTOPOB, CHIIKAIOLIAACS MBIILIEYHAST Mac-
ca ¥ (uznYecKas akKTUBHOCTb, HEJOCTATOYHOCTh MHUTAHUS
u npyrue (GakTopsl MEepeBEINBAIOT BOSMOXKHOCTH peMojIe-
JIUPYIOIEr0 MEXaHu3Ma K aJlalTalliu CKelleTa K Bo3pacTa-
IOLIUM Harpy3Kam.

Hapymienus romeocTasa 1 4acTOTbl PEMOAEINPOBAHUS U
OTpaHUYEHUsI B IEPUOCTAILHOM B3aUMOIIOJIOKEHUH HEraTHB-






