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MukpoPHK — 6momapkep nepBUYHOUM KOKHOM
T-KJI€TOUYHON HEXOKKUHCKOU JTUM(POMBI
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AHHOTAIIUA

BBepnenue. Ilepsuunsle T-kierounsie tum@oms! koxxu (TKJIK) mpencTaBiisioT coOO0M reTeporeHHy0 TPYIITY 9KC-
TPaHOJAJIBHBIX HEXO/KKHUHCKHUX JUMGOM ¢ MEPBUYHBIM IopaskeHueM koxku. JJmarnocruka TKJIK yacrto 3arpyaHeHa,
IIOCKOJIBKY B JI€0I0TE 3JI0KAUeCTBEHHO! JINM(POMBI UMEIOTCS KIMHHYECKHEe U MOP(]OJIOTHUecKHe CXO/ICTBA HEOILJIA3UH C
TaKHUMU HEOIyXO0JIEBBIMU JIEPMATOJIOTHUECKUMHU 3a00IeBAHUAMHY, KaK XPOHIUUECKHUH SK3€MaTO3HbIH JIEPMATHT, IICOPUA3,
KPACHBIH BOJIOCSHOU JIMIIAN HJIH TPUOKOBBIE HH(peKuY Koxku. KpoMe TOro, B OT/IMYHE OT B-KJIETOYHBIX HEXO/KKUHCKHIX
auMmdpom T-kieTouHas omyxosieBas nposudepanus 4acTo He UMeeT creluduieckoro MMMYHO(QEHOTUNA, MapKepHBIX
XPOMOCOMHBIX abepparuii ¥ HOCUT IOJUKJIOHAIBHBIM XapaKTep, UTO B 3HAYNUTETHHON Mepe OCJIOKHSAET HCII0Ib30BaHUE
MMMYHOTHCTOXUMHUYECKUX U MOJIEKYJIIPHO-TEHETUUECKUX METOIOB B U depeHITnanbHON THarHocTuke. Bmecre ¢ Tem B
marorenese TKJIK y4acTBYIOT KaK reHeTUUECKHe, TaK U SIUTreHeTrnueckue ¢pakTophl, B yacTHOCTH, MUKpOPHK (MuPHK).
IT e 1 b . BriaBaenue crenuduueckoro npodpuis MuPHK omyxoseBoro cyberpara, mo3Bosistonero quddepeHIupoBaTh
TKJIK ot n06pokayecTBeHHBIX 00pa30BaHUI KOXKH, a TaK»Ke ompe/esienre poad MUPHK B maToreHeTHYeCKUX MeXaHU3-
Max pa3BUTHS 3a00JI€BAHUSA.

MaTtTepuaas U MeTOJ]Bb . MeTogoM NOIUMEPA3HON IIeNMHOH peakIUu ¢ 0oOpaTHOH TpPAHCKpUIILMEH B
peaTbHOM BpeMeHHM MPOBe/IeH aHalIu3 ypoBHeH skcmpeccuun MuPHK-126, -145, -125b, -203a, -99, -23a, -146a u let-7g B
10 GUKCUPOBAHHBIX (HOPMAIIMHOM M 3aJIUTBHIX apaduHOM o6pasiax OGHOICHY KOXKH MmarueHToB ¢ quarso3om TKIIK, a
Takke 10 00pa3ax GHOICHY KOXKH MAIUEeHTOB C YCTAHOBJIEHHBIM JAHATHO30M IICOpHasa U 20 06pa3mnax OHOICHH KOXKH
[IaIIEeHTOB C YCTAHOBJIEHHBIMH JINarHO30M 5K3€MbI, COCTABJISIOIINX KOHTPOJIBHYIO IPYIIITY T00POKaYeCTBEHHBIX 00pa3o-
BaHUU.

PesyxnbTartsl . CpaBHUTENbHBIN aHAN3 ypoBHEH skcripeccuu MEPHK B onyxosieBbix (TKJIK) u mo6pokauecTBeH-
HBIX 00pasIiax MmoKasaj CTATUCTUYECKH 3HAUMMOe CHIKeHHe YpOBH:A skcnpeccuu MuPHK-203a u yBennueHrne ypoBHeH
skcnpeccuu MuPHK-146a u let-7g B omyxosieBbix o0pasnax (p < 0,05). ROC-ananus mokasas, 4To let-7g ¥ KOMILIEKCHBIH
6uoMapkep, sIBJIAIONUIUNCA OTHOIIEHHEM ypoBHeH skcnpeccun MUPHK-203a/MuPHK-146a, ABIAIOTCSA BBICOKOYYBCTBH-
TEJIbHBIMU U crielupUIHBIMHA MapKepaMu /st auarHoctTuku TKITK.

3aKJo4YeHUe . AHanus ypoBHel skcipeccur MUPHK MozkeT ObITh IEPCIIEKTUBHBIM UHCTPYMEHTOM J1J1st AU de-
PeHIINaIbHOM IUarHOCTUKHU JePMaTOTPONHBIX T-KJIeTOUHBIX TUM(OUAHBIX I'eM00J1acTO30B U HEreMOIIO3THYeCKUX 060J1e3-
HEH KOXU.

Kmoueente crosa: vukpoPHK, nepBuunble koxHble T-K1eToUHbIE TUMGOMBI, HEXO/PKKHHCKHE JTUMQPOMBI.

OoOpasden nurupoBaHusa: Bepsackuna I0.A., Koseires U.B., ITaxomosa B.B., Tutos C.E., ®énoposa C.C., ITo-
cresioBa T.1. MukpoPHK — 6romapkep nepBUYHON KOXKHOH T-KJI€TOUHOM HEXOKKHHCKOM inMpomsb! // Journal of
Siberian Medical Sciences. 2025;9(3):7-18. DOI: 10.31549/2542-1174-2025-9-3-7-18
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MicroRNA as a biomarker for primary cutaneous
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ABSTRACT

Introduction. Primary cutaneous T-cell lymphomas (CTCL) are a heterogeneous group of extranodal non-
Hodgkin’s lymphomas with primary skin involvement. The diagnosis of CTCL is often challenging because, in the early
stages, malignant lymphoma can have clinical and morphological features that are similar to benign dermatological condi-
tions such as chronic eczematous dermatitis, psoriasis, pityriasis rubra pilaris, or fungal skin infections. Additionally,
unlike B-cell non-Hodgkin’s lymphomas, T-cell tumor proliferation often lacks specific immunophenotypic markers, char-
acteristic chromosomal aberrations and tends to be polyclonal, which significantly complicates the use of immunohisto-
chemical and molecular genetic methods in differential diagnosis. However, both genetic and epigenetic factors, micro-
RNAs (miRNAs) in particular, are involved in the pathogenesis of CTCL.

A im . Toidentify a specific miRNA profile of the tumor substrate that can differentiate CTCL from benign skin lesions
and determine their role in the pathogenetic mechanisms of disease development.

Materials and methods. Using real-time reverse transcription polymerase chain reaction levels of
expression of miRNAs-126, -145, -125b, -203a, -99, -23a, -146a, and let-7g were analyzed in 10 formalin-fixed paraffin-
embedded skin biopsy samples from patients with CTCL, 10 skin biopsy samples from patients with psoriasis, and 20 skin
biopsy samples from patients with eczema.

R e sults. Comparative analysis of miRNA expression levels between CTCL and benign skin samples showed a statis-
tically significant decrease in the miRNA-203a expression and an increase in the miRNA-146a and let-7g expression in
tumor samples (p < 0,05). ROC analysis demonstrated that the let-7g level and the composite biomarker, i.e. the ratio of
miRNA-203a/miRNA-146a, are the highly sensitive and specific markers for CTCL diagnosis.

Conclusion. Theanalysis of miRNA expression levels serve a promising tool for the differential diagnosis of der-
matotropic T-cell lymphoid hematologic malignancies and non-hematopoietic skin diseases.

Keywords: microRNA, primary cutaneous T-cell lymphomas, non-Hodgkin’s lymphomas.
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BBEJAEHUNE

[TepBuunble T-KjaeToOYHble JUMOOMBI KOXKHU
(TKJIK) sIBAAIOTCS OMHUM U3 HanboJsiee pacipocTpa-
HEHHBIX B IOMNYJISIUM THUIIOB SKCTPAHOAJIbHBIX
HexomkkuHckux aumdom. Cpenu TKIIK BoiziensoT
BSTOTEKYIIHe (MHOJIEHTHBIE) TOATUIIBI, TAKHE KaK
rpuboBuHbIE MuKo3 (I'M) u suMdbOMAaTOUTHBII
rmamyJsie3, TOrja Kak Jpyrue BapHaHTHI MPOTEKAIOT
arpeccBHO U UMEIOT HebGJIaronpUsTHBIN IIPOTHO3, B
yactHocTH, cuHipoM Cesapu [1]. Ha paHHUX cTa-
IUSAX  3a00JIeBaHHUA, KOTOPbIE MOTYT JIJIUTHCS
HECKOJIbKO JieT, I'M HposBIIsieTCs] B BUJIE IJIOCKHX
SPUTEMATO3HBIX IATEH HA KOKE, HATIOMUHAIOIIUX
BOCIIAJINTEIbHBIE 3a00JIEBaHUSA, TaKUe KaK JiepMa-

INTRODUCTION

Primary cutaneous T-cell lymphomas (CTCL) are
one of the most common types of extranodal non-
Hodgkin’s lymphomas in the population. CTCL sub-
types include indolent subtypes such as mycosis fun-
goides (MF) and lymphomatoid papulosis, while
other variants are aggressive and have a poor prog-
nosis, for example, Sezary syndrome [1]. At the early
stages of the disease, which can last for several years,
MF manifests as flat, erythematous patches on the
skin, resembling inflammatory diseases, such as der-
matitis or psoriasis. Early skin lesions contain
numerous inflammatory cells, including large num-
bers of phenotypically normal T-cells, as well as a
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THUT WIN TICOPUAa3. PaHHME OpaXkeHUs KOXKHU COZEP-
JKaT MHOTOYMCJIEHHBIE BOCHAJIUTEJIbHBIE KIIETKH,
BKJIIOYasi OOJIBIIOE KOJUYECTBO T-KJIETOK C HOP-
MaJIbHBIM (DEHOTHIIOM, a TaK:Ke HeOOJIBIIYIO IOIy-
JIIUIO0 JINCKPETHO pacrosarapmuxcs T-mumdo-
IIUTOB C aHOMaJIbHOH Mopdosiorueil 1 aHOMaIBHBIM
¢denotuniom. B HacrosImee Bpems AMArHOCTUKA
TKJIK r;iaBHbIM 00pa3oM OCHOBBIBAETCS HA KJIMHU-
YeCKUX HaOTI0EHUX, THCTOJIOTHUECKUX U UMMYHO-
TUCTOXUMHYECKUX UCCIEOBAHUAX OUOITATOB KOXK-
HOTro JiockyTa. K corkasieHn1o, paHHSAA JUATHOCTHKA
TKJIK sBisieTcst CI0KHOM M3-3a GOJIBIIIOTO KIWHU-
YEeCKOro, TaToMOpP(OJIOTUUECKOTO U UMMYyHOMEHO-
THITUYECKOTO CXO/ICTBA C IOOPOKAaYECTBEHHBIMU BOC-
NaJIMTebHBIMU 3a0osieBanusaMu  koxu [2]. Ha
CETOIHAIIHUN JeHb STHOJOTHYECKHE (DAKTOPHI U
MOJIEKYJIIDHbIE MEXaHU3MbI, JIeKalllie B OCHOBE
natorene3a TKJIK, ocTaroTcad B 3HAYUTEILHOU CTE-
TIEHW HEU3BECTHBIMH, XOTS UX IMOHUMAaHUE BaXKHO
st OoJiee TOYHOH KJIMHUYECKOH AHArHOCTHUKH U
rnmouicka TexHosoruii JjeudeHus. I[latorenes TKJIK
IpeZiCTaBIsIeT COOOM MHOTOATAIIHBIN IIPOIIECC,
BKJIIOYAIOIIUA TE€HETHUYECKHE U SIHUTeHETHUYECKHE
usMeneHus [3]. JlaHHbIE TTOCTEAHUX UCCIIEIOBAHUEI
CBUJIETEJILCTBYIOT O TOM, 4TOo MUKpOPHK (MuPHK)
yyacTtBytoT B matoreHe3de TKJIK. M.S. Bin Masroni
et al. pazpaboranu nmanens u3z 9 MmuPHK (MmuPHK-
1246, -663b, -150-5p, -7g-5p, -101-3p, -142-5p, -28-
5p, -198, -612), cmocoOHyo audGEepEeHITUPOBATh
pasznuunble nogTunbsl TKJIK OT peakTUBHBIX JTUM-
daTmueckux y37108B [4]. X. Shen et al. cozmganmu xac-
cudukarop Ha ocuoBe MmuPHK-200b, -203, -130b,
-142-3p u MuPHK-155, KOTOpBI! TTOKa3aj1 BBICOKYIO
nHOpMaATUBHOCTh NpHU AuddepeHnnaIbHON J11a-
raoctrike TKJIK oT 106poKauecTBEeHHBIX HEOIyXO-
JIeBBIX 3a00s1eBaHul KOk [5]. HecmoTpst Ha ycmexu
B UCCJIEIOBAHUAX, HAIPABJIEHHBIX HA U3yUYeHUE
poiu MuPHK B pa3BuTuu U NPOTpeCCUPOBAHUU
TKJIK, crangapTU3UpOBAHHOIO IIPOTOKOJA [JIA
MOJIEKYJISIPHO-TEHETUYECKOH TMarHOCTUKY JTAHHOTO
3a0b0JIeBaHUs HE CYIIECTBYET.

IIEJIb NCCJIEAJOBAHUA

BrisiBnenue crnenuduueckoro npoduis MmuPHK
OIyX0JIEBOTO cybcTpaTa, mHo3BoJisiiomero audde-
pennuposats TKJIK ot mo6pokadecTBeHHBIX 00pa-
30BaHUU KOXKH, U OIIpe/iesIeHHe UX POJIM B MEXaHU3-
MaxX pa3BUTHS 3a00JIEBAHUSA.

MATEPUAJIBI 1 METO/AbI

Kimauueckmne oOpasmnsbl. B wuccienoBanue
OBLIH BKJIIOUEHBI 10 PUKCUPOBAHHBIX (POPMATITHOM
u 3amThix napadunoMm (FFPE) o6pasios 6uormra-
TOB KOXKHOTO JIOCKYTa MAIlMEHTOB C MOATBEPIK/IEH-

small subpopulation of T-lymphocytes located dis-
cretely and had an abnormal morphology and abnor-
mal phenotype. Currently, the diagnosis of CTCL is
mainly based on clinical presentation, histological
and immunohistochemical studies of skin biopsies.
Unfortunately, early diagnosis of CTCL is difficult
due to its high clinical, pathological and immuno-
phenotypic similarities with benign inflammatory
skin diseases [2]. To date, the etiologic factors and
molecular mechanisms underlying the pathogenesis
of CTCL remain largely unknown, although their
understanding is important for more accurate clini-
cal diagnosis and search for treatment modalities.
The pathogenesis of CTCL is a multistep process
involving genetic and epigenetic changes [3]. Recent
research data indicate that microRNAs (miRNAs)
are involved in the pathogenesis of CTCL. Bin Mas-
roni et al. presented miRNA signatures (miRNA-
1246, -663b, -150-5p, -7g-5p, -101-3p, -142-5p, -28-
5p, -198, -612) that can distinguish various subtypes
of CTCL from reactive lymph nodes [4]. Shen et al.
created a classifier based on miRNA-200b, -203,
-130b, -142-3p and miRNA-155 which showed high
efficacy in the differential diagnosis of CTCL from
benign non-neoplastic skin diseases [5]. Despite the
advances in research aimed at studying the role of
miRNAs in the development and progression of
CTCL, there is no standardized protocol for molecu-
lar genetic diagnosis of this disease.

AIM OF THE RESEARCH

To identify a specific miRNA profile of the tumor
substrate that allows differentiate CTCL from benign
skin lesions and determine their role in the pathoge-
netic mechanisms of disease development.

MATERIALS AND METHODS

Clinical samples. The study included 10 forma-
lin-fixed paraffin-embedded (FFPE) skin biopsy
samples from patients with a confirmed diagnosis of
CTCL, as well as 10 skin biopsy samples from patients
with a confirmed diagnosis of psoriasis, and 20 skin
biopsy samples from patients with a confirmed diag-
nosis of eczema, which formed the control group of
benign cutaneous conditions (BCC).

The biopsy samples were obtained in compliance
with the requirements of Russian legislation, written
informed consent was given by all patients, and the
data were depersonalized. This study was approved
by the Ethics Committee of Novosibirsk State Medi-
cal University, protocol No. 158 dated 21.03.2024.

Isolation of total RNA from FFPE. A tube
containing three 15-pm paraffin-embedded skin
biopsy sections was deparaffinized with 1 ml of min-
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HbIM suarHo3oM TKJIK, a Tak:ke 10 06pasiioB OHoT-
CUH KOXKU MAI[EeHTOB € YCTAHOBJIEHHBIM JTHAaTHO30M
rcopuasa u 20 00pas3IoB OGUOIICUN KOXKH MAI[HEHTOB
C YCTAQHOBJIEHHBIM JUAarHO30M OK3eMbl, KOTOpBIE
chopMHpOBaATN KOHTPOJIBHYIO TPYIIy JoOpoKade-
CTBeHHBIX 00pazoBanuii (J10).

MaTtepuast ObLI IOJIydeH ¢ cOOTI0ieHreM Tpeho-
BaHUU POCCUHCKOTO 3aKOHO/IATEIBCTBA, OT KAXKOTO
manueHTa MOoJyYeHO MUChbMeHHOe WH(GOPMHUPOBaH-
HOe corjlacue, Bce JaHHble ObUTH 00e3JIMYEeHBI.
Hacrosmee uccienoBanue 0100pEHO STUYECKUM
KoMHUTeTOM HOBOCHOUPCKOTO TOCY/IapCTBEHHOTO
MEUIIITHCKOTO YHUBEPCUTETA, MPOTOKOJ N2 158 oT
21.03.2024.

Boigeaenue oomeit PHK u3 FFPE. B mpo-
OUpKY, COAepIKAIIyI0 TPU HapaduHOBBIX cpe3a buo-
ITaTa TKAHU B 00bEME 15 MKM, JJIA MOCIIEAYIOIEeH
nenapadguHU3aIUU J00aBIIsIH 1 MJI MUHEPAJIHHOTO
Macsa. 3aTeM NPOOUPKY BCTPAXUBAIN B TEUEHHE
10 ¢ ¥ UHKyOUpOBaIu B TepMoInelikepe mpu 65 °C u
1300 006./MUH B TeueHHe 2 MHH. 3aTeM OOpPa3Ilbl
LHeHTpU@YrupoBaau Npu 13 000—15 000 g B Tede-
HUe 4 MuH. HajocaouHyto KUAKOCTh VAN, HE
paspymias ocanok. K ocamky mobasisim 1 M1 96%
STAHOJIA, 3aT€M BCTPSIXUBAJIN B TEUEHUE 10 C U IeH-
TpUYTUpoBaIX MPU 13 000—15 000 g B TeUeHUe
4 MuH. ITOBEpXHOCTHYIO KUIKOCTh HaJ OCAJIKOM
VAN, He paspyllas OCa/IoK, 3aTeM J100aBJIsIn
1 Ma 70% B3TaHONA U TEeHTPUQYTUPOBAIN IIPU
13 000—15 000 g B TeueHUe 2 MuH. [loyyueHHBIN
0CaJIOK Zlajiee FCII0Ib30BAJIH /IJIsI BbI/IeJIEHIS HyKJIe-
MHOBBIX KHCJIOT.

K xaxxmomy o6pasiry 106aBsisiu 600 MKJI JTH3UPY-
foero Oydepa. O6pasibl ObUTH WHKYOHPOBAHBI B
TepMOIIlelKepe B TeueHre 15 MUH 1pu 65 °C. 3aTem
ObLT 700aBJeH pPaBHBIA OOBEM HM30IPOIAHONA U
10 MKJI MarHUTHOTO copbeHrta. PactBop ObuLT TINa-
TeJBPHO IepeMellaH U BBbIIep:KaH I[IPU KOMHATHOH
TeMIlepaType B TeueHue 5 MuH. [Tocse nieHTpudyru-
pOBaHUsA B Te€UEHNE 10 MUHYT IPH 14 000 g CyIlepHa-
TaHT OBUT yZlaJIeH, & 0Ca/IOK OB IMMPOMBIT 500 MKJI
70% 3TaHOsa ¥ 300 MKJI anietoHa. [Tomyuennyro PHK
PacTBOPSIN B 290 MKJI IEMOHU3UPOBAHHOH BO/IBI.

Bosioop MuPHK. Ha ocHoBe JuTepaTypHBIX
JTAHHBIX OB OIpPEJIEJIEH CIIEKTP JAMATHOCTHYECKUX
MuPHK, yyacTByromux B peryasanuyd HOPMaJIbHOTO
smMdoroasa [6, 7]. Takum o6pazom, Ob1a chopmu-
poBana mnanenp u3 8 MuPHK: muPHK-126, -145,
-125b, -203a, -99, -23a, -146a u let-7g. /Iy HOpMa-
auzanuu  ucnonbzoBain MuPHK-103a, koropasa
6bL71a TOAOOpaHa Ha OCHOBE JIMTEPATYPHBIX UCTOU-
HUKOB [2]. Bce 0JTUTOHYKIJIEOTU/ IbI OBLITA CHHTE3UPO-
BaHbl KomImaHueil «Bekrop-Becr» (HoBocubupck,
Poccust). OJIUTOHYKJIEOTHUIbI OBLIM BBHIOpAHBI C

eral oil. The tube was then shaken for 10 s and incu-
bated in a shaker at 65°C and 1300 rpm for 2 min.
The samples were then centrifuged at 13 0oo-
15 000 g for 4 min. A supernatant was removed
without disrupting a pellet. 1 ml of 96% ethanol was
added to the pellet, shaken for 10 s, and centrifuged
at 13 000-15 000 g for 4 min. The supernatant
above the pellet was removed without destroying
the pellet, then 1 ml of 70% ethanol was added and
the mixture was centrifuged at 13 000—15 000 g for
2 min. The cell pellet obtained was then used to iso-
late nucleic acids.

Each sample was supplemented with 600 pl of
lysis buffer. The samples were incubated in a
shaker for 15 min at 65°C. An equal volume of iso-
propanol and 10 pl of magnetic sorbent were then
added. The solution was mixed thoroughly and
kept at room temperature for 5 min. After cen-
trifugation for 10 min at 14 000 g, the superna-
tant was removed and the pellet was washed with
500 ul of 70% ethanol and 300 pl of acetone. The
RNA obtained was dissolved in 290 ul of deion-
ized water.

Selection of miRNAs. Based on the litera-
ture data, the spectrum of diagnostic miRNAs
involved in the regulation of normal lymphopoie-
sis was determined [6, 7]. Thus, a panel of 8 miR-
NAs was created: miRNA-126, -145, -125b, -203a,
-99, -23a, -146a and let-7g. For normalization,
miRNA-103a was used, which was selected based
on data of the literature [2]. All oligonucleotides
were synthesized by Vector-Best (Novosibirsk,
Russia). Oligonucleotides were selected using the
PrimerQuest tool (https://eu.idtdna.com/). The E
value varied in the range of 92,6—99,7% depending
on the system used.

Reverse transcription (RT). For complemen-
tary DNA (cDNA) synthesis, reverse transcription
was performed in a volume of 30 pl. A reaction mix-
ture contained 3 pl of RNA sample and RT buffer
solution with a RT primer (Vector-Best, Russia). The
concentration of the total RNA was in the range of
143-196 ng/ul; the optical density 260/280 and
260/230 were >1,9 and >1,5, respectively. The reac-
tion mixture was incubated at 16°C for 15 min, then
at 42°C for 15 min, after which heat inactivation was
performed at 95°C for 2 min.

Real-time polymerase chain reaction
(PCR). miRNA expression was measured by real-
time PCR using a CFX96 detection system (Bio-Rad
Laboratories, Hercules, CA, USA). The total volume
of each reaction mixture was 30 pl; the reaction mix-
ture contained 3 pl of ¢cDNA, 1 buffer for PCR (Vec-
tor-Best, Russia), 0,5 ul of each primer, and 0,25 pl

10
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momoInpio uHerpymenta PrimerQuest (https://eu.
idtdna.com/). 3nauenue E BapbupoBajIoch B Auamna-
30HE 92,6—99,7 % B 3aBUCUMOCTH OT UCITOJIb3YEMOU
CHCTEMBI.

Oo6patHas tpaunckpuniua (OT). /Iis cunresa
kommiementapuoii JIHK (x/JHK) ob6paTHyto TpaHc-
KPUIIIHIO ITPOBOJIWIIN B 00beMe 30 MKJI. PeakuoH-
Hast cMech cozieprkasia 3 Mk obpasa PHK u 6ydep-
ubii pactBop OT ¢ mpatimepom OT («Bekrop-bect»,
Poccust). Konnenrpanus obmein PHK Haxogunacs B
Jranas3oHe 143—196 HI/MKJI; ONITHYECKas TUIOTHOCTD
260/280 1 260/230 cocrasisiia >1,9 U =1,5 COOTBET-
CTBEHHO. PeakIMOHHYI0 cMech MHKYyOWpOBAJIU IPH
16 °C B TeueHUe 15 MUH, 3aTeM IIpu 42 °C B TeueHUe
15 MUH, TIOCJIE YeTO ITPOBOVJIN TEIVIOBYIO MHAKTUBA-
nuio npu 95 °C B TeueHUe 2 MUH.

IMoaumepasuaa nennasa peakuuna (ITIP) B
peanbHOM BpeMeHU. Jkcnpeccruio MUPHK ore-
"HuBaiu MertonoMm IIIIP B peanbHOM BpeMeHH C
Hcrnob3oBanreM cucreMmbl gerexiuu CFX96 (Bio-
Rad Laboratories, Hercules, CA, CIIIA). O6uuit
00beEM KaKJOH PEaKIMOHHOH CMeCH COCTaBJISI
30 MKJI; peaKIMOHHAas CMeCh cojeprkana 3 MKJI
k/IHK, 1 III[P-6ydep («Bexrop-Becr», Poccus),
0,5 MKJ KaXJ0oro mpauMepa U 0,25 MKJI 30HAA C
JIBoHON MeTKoi. IIportoxosn ITIIP 6bLT ciaemyio-
IUM: HHKyOa1us npu 50 °C B TeUeHHe 2 MUH, 3aTeEM
TpeABapuTebHAsA JleHaTypanusa npu 94 °C B Teue-
HUE 2 MUH, 3aTeM 50 IIUKJIOB AeHaTyparuu (94 °C B
TeueHue 10 ¢), oTkura u yauHeHus (60 °C B Teue-
HHUeE 20 C).

CratucTUyecKuil aHaaus. AHamu3 ObLT
BBITIOJIHEH C ucnoab3oBanueM U kpurepusa ManHa —
YutHu Ha nporpamMmHON 1iatdgopme Statistica
v13.1. 3HaUYeHUs p MeHee 0,05 CUUTAIHCh CTATUCTHU-
YeCKH 3HAYMMbIMH.

PE3YJ/IBTATDI

CpaBHHUTEJBbHBbINI aHAJIU3 YPOBHEH BJKC-
npeccuu MuPHK o6GpazmoB TKJIK u /0.
CpaBHUTENBHBIA AaHAJNN3 YPOBHEH SKCIPECCUU
MuPHK o6pasiioB TKJIK u /IO nokasaj cTaTUCTH-
YeCcKU 3HAUMMOE CHIDKEHUE YPOBHS JKCIPECCHU
MuPHK-203a u yBesnnmueHrne ypOBHEN SKCIIPECCUH
MuPHK-146a u let-7g B omyxosieBbIXx obpasmax
(p < 0,05) (Tab. 1).

Hanee mis muPHK-203a, muPHK-146a u let-7g
npoBezieH ROC-aHasu3 B IByX BEIOpaHHBIX KOTOPTAaX.
B Tabs. 2 mpencrasienpl 3HaueHuss AUC, 4yBCTBU-
TEJILHOCTH U CIIENU(PIIHOCTH TECTUPYEMBIX OHOMap-
KepoB. Pe3ynpTaThl IOKa3bIBAIOT, UYTO BBICOKOUYB-
CTBUTEJIbHBIMU U CHEIUUUYHBIMU MapKepaMu JJIst
nuarHoctuky nepsuuHoil TKIIK spisitotes let-7g u
KOMILTEKCHBIN GHOMapKep, MPeICTaB/ILAIONTNN cO60

of a dual-labeled probe. The PCR protocol was as fol-
lows: incubation at 50°C for 2 min, then pre-dena-
turation at 94°C for 2 min, then 50 cycles of denatur-
ation (94°C for 10 s), annealing, and extension (60°C
for 20 s).

Statistical analysis. The analysis was per-
formed using the Mann-Whitney U test on the Statis-
tica v13.1 platform. P values less than 0,05 were con-
sidered statistically significant.

RESULTS

Comparative analysis of miRNA expres-
sion levels between CTCL and BCC samples
showed a statistically significant decrease in the
expression level of miRNA-203a and an increase in
the expression levels of miRNA-146a and let-7g in
tumor samples (p < 0,05) (Table 1).

Next, receiver operating characteristic (ROC)
analysis was performed for miRNA-203a, miRNA-
146a, and let-7g in two selected cohorts. Table 2
presents the area under the curve (AUC), sensitiv-
ity, and specificity values of the studied biomarkers.
The results show that the let-7g expression level
and the ratio of miRNA-203a/miRNA-146a are
highly sensitive and specific markers for the diag-
nosis of primary CTCL. Fig. 1 demonstrates the ROC
curves for let-7g and the ratio of miRNA-203a/
miRNA-146a.

Analysis of miRNA target genes. It is known
that the development of the tumor process is accom-
panied by continuous cell division. Cell division, in
turn, is tightly regulated by cell cycle control mecha-
nisms [8]. miRNAs play an important role in many
biological processes, including cell cycle control [9].
Next, we conducted a bioinformatic analysis for
identifying the role of the studied miRNAs in cell
cycle control using DIANA-miRPath v4.0 r which is a
platform for analyzing miRNA and RNA templates
interaction and determining the participation of
miRNAs in biological pathways (http://www.
microrna.gr/miRPathv4) [10]. The analysis showed
that miRNA-203a, miRNA-146a and let-7g together
regulate 44 target genes involved in cell cycle control
(Table 3).

DISCUSSION

Despite the significant progress in the develop-
ment of new methods in cancer diagnostics and
treatment, such as targeted therapy, oncosurgery
and radiation therapy, control of tumor progression
at the cellular level continues to be a serious problem
in global medicine.

The comparative analysis of miRNA expres-
sion levels in CTCL and benign skin condition
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Ta6auna 1. CpaBHUTEIBHBIN aHAIU3 YpoBHeH skcpeccun MUPHK 06pasiioB T-K/1eTOUHBIX TUMPOM KOXKU

1 ,06pOKauyeCcTBEHHbIX 06pa30BaHUMI

Table 1. Comparative analysis of miRNA expression levels in samples of cutaneous T-cell lymphomas and benign cutaneous
conditions

Passinyue ypoBHeil aKCIpeccun

LRI ALY Difference in expression levels p
MuPHK-203a / miRNA-203a -5,23 0,000273
MuPHK-146a / miRNA-146a 1,98 0,003544
let-7g 2,33 0,0000001
MuPHK-125b / miRNA-125b -1,09 0,939709
MuPHK-126 / miRNA-126 1,23 0,252532
MuPHK-145 / miRNA-145 -1,08 0,742944
MuPHK-23a / miRNA-23a 1 1,000000
MuPHK-99a / miRNA-99a 1,66 0,297895

Ta6smuna 2. 3Hayenust AUC, 4yBCTBUTENBHOCTHU U crienubudHocTH st MUPHK npu nuddepenunanbHoit JuarHocTuke
T-KJIETOYHBIX TUMPOM KOXKH U J0OPOKAaYeCTBEHHbIX 06pa3IloB

Table 2. AUC, sensitivity and specificity values for miRNA in the differential diagnosis of cutaneous T-cell lymphomas
and benign cutaneous conditions

. YyBCTBUTEABHOCTD, % CnepuduaHocTs, %
SRS AE Sensitivity, % Specificity, %
MuPHK-146a / miRNA -146a 0,84 77 88
MuPHK-203a / miRNA -203a 0,9 88 88
MuPHK-203a/MuPHK-146a 0,98 94 88
miRNA-203a/ miRNA-146a
let-7g 1 100 88
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Puc. 1. ROC-kpussble miss MuPHK-203a/MuPHK-146a (A) u let-7g (B) npu nuddepeHnanbHON JUATHOCTHKE
T-KJ1eTOYHBIX TUMGOM KOKHU U JOOPOKAUECTBEHHBIX 00pa30BaHUN
Fig. 1. ROC curves for miRNA-203a/miRNA-146a ratio (A) and let-7g (B) in the differential diagnosis of cutaneous T-cell
lymphomas and benign cutaneous conditions
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Ta6smmna 3. Ciucok reHoB-MunieHeit MUPHK, y4acTBy0OIHX B PeTry/IsILIUN KJIETOYHOTO LIUKJIa
Table 3. List of miRNA target genes involved in cell cycle regulation

MuPHK / miRNA

lenbl-MuieHu / Target genes

MuPHK-203a / miRNA-203a
MuPHK-146a / miRNA-146a
let-7g

CDC14A, CUL1, GSK3B, MDM2, MYC, PRKDC, RB1, RBL2, SMAD4, YWHAB, YWHAQ
ABL1, CCNB1, CDC23, CDC254, CDC25B, GSK3B, MDMZ2, PRKDC, RBL1, SMAD4
ANAPC13, CCNA2, CCND1, CCNDZ2, CCNEZ, CDC27, CDK2, CDK4, CDK6, CDKN1A, CDKN1B,

CUL1, E2F3, E2F4, E2F5, ESPL1, HDAC2, MAD2L1, MCM3, MCM6, MDM2, ORC2, PCNA, PRKDC,
RB1, RBL2, SKP2, SMC1A, TP53, WEE1, YWHAE, YWHAG, YWHAZ

COOTHOIIIeHNEe ypoBHel skcupeccun MuPHK-203a/
muPHK-146a. Ha puc. 1 nokazansl ROC-kpuBble 1151
let-7g u MuPHK-203a/MuPHK-146a.

Anaaus 2eHoe-MuueHell MuPHK.
W3BecTHO, YTO pa3BUTHE OIIyXOJIEBOTO IIpoIiecca
COIIPOBOK/IA€TCH HEIPEPBIBHBIM JIeJIEHUEM KJIETOK.
JleseHue KJIETOK, B CBOIO OUepe/ib, CTPOTO PEryJIupy-
eTcsAd MeXaHM3MaMHU KOHTpOJIA KJIETOYHOrOo LHKJIA
[8]. MuPHK wurpaioT Ba?kHyI0 pOJIb BO MHOTUX GHO-
JIOTUYeCKUX IIpolieccax, BKII0Yas KOHTPOJIb KJIeTo4-
HoTO 1uKJIa [9]. /lanee MbI ipoBenu GuonHpopMa-
TUYECKUM aHaIu3, HAIpaBJIEHHBIM HA BbIABJIEHUE
posu uccnenyemsix MUPHK B KOHTpOJIE KJ1€TOYHOTO
IUKJIA, C UCTIoTb30BaHueM pecypca DIANA-miRPath
V4.0, KOTOPBIH TpeZCTaBsieT CcoO0H mIaTdopmy
aHAJTUTHKY B3aumojierctBus MUPHK — MmaTpuaHbIX
PHK u onpegnenenus yuactust MuPHK B 6uosoruue-
ckux mytsax (http://www.microrna.gr/miRPathv4)
[10]. Ananu3 mokasas, uro muPHK-203a, MuPHK-
146a u let-7g cymMMapHO peryJIupyoOT 44 TeHa-
MUIIIEHY, YYacTBYIOIIUX B KOHTPOJIE KJIETOYHOTO
mukiIa (tab. 3).

OBCY:KAEHUNE

HecmoTpst Ha 3BHAUNTETHLHBIN ITPOTPECC B HATIPAB-
JIEeHUHU pa3pabOTKU HOBBIX METO/IOB JUATHOCTUKU U
JIedeHUs paKa, TAKUX KaK TapreTHas Tepamus, OHKO-
XUPYPTUsl U JIydeBas Tepamwus, IUTOPENYKTHBHBIN
KOHTDOJIb OITyXOJIEBOM IIPOTPECCUU IIPOOJIKAET
ocTaBaThCs  Cepbe3HONM  TpobJIeMOM  MHPOBOU
MEeTUIIIHBL.

CpaBHUTEJIPHBIA aHAJN3 YPOBHEU 3KCIPECCUU
MuPHK B o6pasiax TKJIK u /IO nokasaj cTaTUCTH-
YeCcKH 3HAYMMOe CHIDKEHUE YPOBHS 3SKCIIPECCHHU
MuPHK-203a u yBenmueHre ypOBHEH SKCIIPECCHH
muPHK-146a u let-7g B omyxosieBbIX 0Opasmax
(p < 0,05) B cpaBHeHUH C GUONTATAMU KOXKHOTO
JIOCKYyTa IIPU HEOITYXOJIEBBIX OOJIE3HAX KOXKH.

Let-7 6puta ogHoM 13 niepBbix MUPHK, o6Hapy-
JKeHHBIX y HemaTtozbl Caenorhabditis (C.) elegans.
B otsinuue ot C. elegans, y BbICHIUX JKUBOTHBIX €CTh
HeckoJIbKO u3odopm let-7, a umenno let-7a, -7b,
-7¢, -7d, -7e, -7f, -7g, -7h, -7i [11]. Hanuuue BbICO-

showed a statistically significant decrease in the
expression level of miRNA-203a and an increase
in the expression levels of miRNA-146a and let-7g
in tumor samples (p < 0,05) compared to benign
skin samples.

Let-7 was one of the first miRNA discovered in
the nematode Caenorhabditis (C.) elegans. Unlike
C. elegans, higher animals have several let-7 iso-
forms, namely let-7a, -7b, -7¢c, -7d, -7e, -7f, -7g, -7h,
-7i [11]. The high level of evolutionary conservation
from nematode to humans suggests that they may
play important and potentially similar roles in bio-
logical processes in different organisms. Aberrant
expression of miRNAs is observed in various dis-
eases, including cancer. For example, members of
the let-7 family can operate as both oncogenes and
tumor suppressors, and they have proven them-
selves as potential diagnostic and prognostic mark-
ers, as well as therapeutic targets for cancer treat-
ment [12]. In particular, let-7g acts as a tumor
suppressor and a predictive biomarker of chemore-
sistance in epithelial ovarian cancer [13]. Another
study reported an important role of let-7g in the
pathogenesis of colorectal cancer and the possibil-
ity of its use as a potential therapeutic target [14].
The role of the let-7 family in normal development
and differentiation of lymphoid cells has been
repeatedly shown [15]. Wells et al. emphasize the
important role of the let-7 family in maintaining the
naive phenotype and differentiation of CD8+ T lym-
phocytes [16]. Obviously, changes in the levels of
let-7 expression can contribute to the disruption of
normal hematopoiesis and, as a consequence,
development of hematological tumors. Mazan-
Mamczarz et al. note let-7g among the biomarkers
that correlate with survival in diffuse large B-cell
lymphoma (DLBCL) [17]. Poliseno et al. published
data indicating the involvement of let-7g in the
pathogenesis of melanoma [18].

MiRNA-203a is associated with various types of
tumors, acting as both an oncogene and a tumor
suppressor [19—21]. With regard to hematologic
malignancies, it was been shown miRNA-203a is a
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KOTO YPOBHS 5BOJIIOIIMOHHON KOHCEPBATUBHOCTHU
OT HEMATO/JBI JI0 UeJIOBEKA YKa3bIBaeT Ha TO, UTO
OHM MOTYT UTPaTh Ba)KHYI0 U IOTEHIHAJIIBHO CXO-
JKYI0 pOJIb B OMOJIOTHYECKUX IIpoIleccax pPasHBIX
opranusMoB. AbGeppanTHast skcmpeccuss MuPHK
HabJII0/IaeTcss TPU  Pa3INYHBIX 3a00JI€BaHUSAX,
BKJIIOYas pak. Hampumep, WwieHbl ceMelicTBa let-7
MOTYT BBITIOJIHATH (PYHKIIUU KaK OHKOTE€HOB, TaK U
CYIIPECCOPOB OITyX0JIed, IPU 3TOM OHU 3apeKOMeH-
JloBaIH cebsI B KauecTBe NMOTEHINABHBIX JIUATHO-
CTUYECKHUX U TPOTHOCTUYECKUX MAaPKEPOB, & TAKIKE
B KauecTBe TepalneBTUYeCKUX MUIIeHeN 71 jiede-
HUs 3JI0KAaYeCTBEHHBIX HOBOOOpasoBaHWU [12].
B wactHoCTH, let-7g melicTByeT Kak Cympeccop OIry-
XOJIU W TPEJUKTUBHBIA OHOMAapKep XHUMUOpPEe3U-
CTEHTHOCTH IIPU 3IUTEJHATBHOM pake SIMYHUKOB
[13]. B apyrotii paboTe coobIaercs 0 BaKHOU POJin
let-7g B maToreHe3e KOJIOPEKTATILHOTO PAaKa U BO3-
MO>KHOCTH €€ UCII0JIb30BAHUSA B KAUeCTBe IIOTEeHITN-
aJIbHOM TepamneBTHYecKON muienu [14]. HeomHo-
KpaTHO ITOKa3aHa PoJIb ceMeiicTBa let-7 B HOpMasb-
HOM pa3BUTUM U AuddepeHIPOBKe TUMPOUTHBIX
kietok [15]. A.C. Wells et al. moguepkuBaioT Bax-
HYIO POJIb ceMelicTBa let-7 B mopzep:kaHuu HauW-
BHOro deHotuna u guddepennuposke CD8+
T-nmumdoruTo [16]. OueBUAHO, UTO HU3MEHEHUS
YPOBHEH BKcIpeccuu let-7 MokeT crocobCTBOBATD
HapYIIEHUI0 HOPMaJIBHOTO TeMOII093a U, KaK CJIef-
CTBHE, Pa3BUTHUIO TE€MAaTOJIOTHUECKUX OILyXOJIeH.
K. Mazan-Mamczarz et al. otmeuator let-7g B uncie
O61OMapKepoB, KOPPEIUPYIOIINX € BbIKUBAEMO-
cThi0 TIpU UM DYy3HOU B-KpPyMHOKIETOUHON JTUM-
dome (IBKKJI) [17]. L. Poliseno et al. ony6suko-
BaJIN JIaHHbIE, YKa3bIBaKIUe HA ydactue let-7g B
naroreHese MejaaHoMsl [18].

MuPHK-203a acconuupyercsa ¢ pasjndHbBIMUA
THIIAMU OILyXOJIeH, BBIIOIHAS POJIb KaK OHKOT€EHa,
TaKk ¥ cympeccopa omyxoseil [19—21]. B oTHomie-
HUU TeMaTOJOTHYECKUX OIyXojeHd ObLIO IOoKa-
3aH0, uto MUPHK-203a ABideTca 4acTbio perys-
TOPHBIX CETed T'€HOB, YYACTBYIOIIUX B Pa3BUTHUU
JBKKJI u XpOHHYeCKOro MHEeJIOUJHOTO JielKo3a
[22, 23]. O.1. Petriv et al. ormeuatoT posib MuPHK-
203 B HepapXuu HOPMaJIbHOI'O reMOII033a, B YacT-
HOCTH, B peryjanuu pa"nHel craguu auddepen-
IIUPOBKHU I'€MOIIOATHIECKUX KJIETOK [24]. I3MeHe-
HUs ypoBHeH skcnpeccun MUPHK Ha pazindyHbIx
aranax auddepeHIHPOBKU JUMOOIUTOB CIIOCO6-
CTBYET Pa3BUTHUIO NMATOJIOTUI KPOBETBOPEHUs. MBI
HaOJTI0ZjaIN CTATUCTUYECKU 3HAUNMOE CHUXKEHUE
ypoBHs skcrpeccun MuPHK-203a 6Gonee uem B
5 pa3 (p < 0,05). U. Ralfkiaer et al. panee Taxxe
nokasanu cHukeHue ypoBHA MuPHK-203a npu
TKJIK u Bxawuwnnu aasHyio MUPHK B cocras

part of the regulatory gene networks involved in the
development of DLBCL and chronic myeloid leuke-
mia [22, 23]. Petriv et al. report the role of miRNA-
203 in the hematopoietic hierarchy, in particular, in
the regulation of early differentiation of hematopoi-
etic cells [24]. Changes in miRNA expression levels
at various stages of lymphocyte differentiation con-
tribute to the development of hematopoietic disor-
ders. We revealed a statistically significant decrease
in the expression level of miRNA-203a by more
than 5 times (p < 0,05). Ralfkiaer et al. previously
also showed a decrease in the level of miRNA-203a
in CTCL and included this miRNA in a classifier,
which allows differentiating CTCL from benign skin
diseases with an accuracy of more than 90% [2]. It
is worth noting that in our study we showed for the
first time that the use of a combined biomarker, the
ratio of miRNA-203a/miRNA-146a expression lev-
els, allows increasing the sensitivity of CTCL diag-
nostics.

MiRNA-146a is often overexpressed in malig-
nant tumors and correlates with many pathological
and physiological changes in cancer cells [25]. The
role of miRNA-146a has been studied in detail in
the context of regulation of normal and malignant
hematopoiesis [26]. In particular, miRNA-146a is
involved in the pathogenesis of myelodysplastic
syndrome and DLBCL [26, 27]. The role of miRNA-
146a in the pathogenesis of atopic dermatitis and
skin melanoma is reported [28, 29]. Di Raimondo
et al. showed an upregulated expression of miRNA-
146a and miRNA-21 in large cell transformation of
MF [30]. Papadaki et al. identified miRNA-142,
miRNA-146a and miRNA-155 as diagnostic mark-
ers of CTCL [31]. We also showed an increase in the
miRNA-146a expression in CTCL (p < 0,05), but
concluded that the combined biomarker, rather
than individual miRNAs, has the highest sensitivity
in diagnosing CTCL.

MF is the most common type of CTCL, accounting
for about 50% of all CTCL. Differential diagnosis of
early MF and inflammatory dermatitis is a challeng-
ing task even for an experienced dermatologist. In a
review by Wen et al., the possibility of using miR-93,
-146a, -146b, -342, -16, -181, -205, and miR-203 as
highly specific molecular markers of MF is empha-
sized [32]. Manso et al. showed the expression levels
of miR-26a, -222, -181a, and miR-146a significantly
different in groups of patients with tumor and inflam-
matory skin conditions of infectious or autoimmune
genesis [33]. Our findings also highlight the signifi-
cance of miRNA-146a and miRNA-203a as biomark-
ers for CTCL, and furthermore, for the first time
show the potential of using let-7g and the combined
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kJjaccuduKaTopa, IMO3BOJIAIOIIETO C TOUHOCTHIO
b6osee yem 90 % muddepennupoBath TKIIK ot
0OpOKauecTBEHHBIX 3abosieBaHUM KOXKHU [2].
CTOuT OTMETHUTH, UTO B JAHHOU paboTe MBI BIEP-
BBle IIOKA3aJIM, YTO HCIIOJIb30BAaHHE KOMILJIEKC-
HOro OumoMapkepa, SBJIAIONIETOCS OTHOIIEHUEM
ypoBHei skcupeccun MmuPHK-203a/MuPHK-146a,
[I03BOJISIET YBEJIUYUTH UyBCTBUTEIBHOCTD IUATHO-
ctuku TKJIK.

MuPHK-146a yacto xapakTepusyeTcs MOBbIIIEeH-
HOU DKCIIPECCHEN B 3JIOKAUECTBEHHBIX OITyXOJISAX H
KOppEeJIMpYyeT CO MHOTHMH IATOJIOTHYECKUMU U
(pu3UOJIOrHUeCKUMU HU3MEHEHUAMU B PAKOBBIX
kierkax [25]. Poap MmuPHK-146a mocTaToyHO II0/I-
pOOHO M3yuyeHa B KOHTEKCTE PETryJIAIUU HOPMAaJIb-
HOTO M B3JIOKQUECTBEHHOTO KpPOBETBOpeHUs [26].
B vacranoctu, MuPHK-146a yuacTtByer B maroreHese
MHUeJIoAUCIIacTuUeckKoro cuuapoma u JJBKKII [26,
27]. Otmeuaercs posib MuUPHK-146a B maToreHese
aTOMMYECKOTO JIEpMAaTUTA U MEJIAaHOMBI KOXKHU [28,
29]. C. Di Raimondo et al. mokazanau yBennueHue
ypoBHelr skcupeccun MuUPHK-146a m muPHK-21
IIpU KPYIMHOKJIETOUHOH TpaHcopmanus I'M [30].
M. Papadaki et al. ompemesmnu muPHK-142,
MmuPHK-146a u MuPHK-155 B kauecTBe JUarHoCTuU-
yeckux MapkepoB TKJIK [31]. MbI Takke OKa3aau
yBesndenue skcnpeccun MuPHK-146a npu TKIIK
(p < 0,05), OZTHAKO c/eaIu BBIBOJ, YTO HAUOOJIb-
el YyBCTBUTEIBHOCTHIO TIpU auarHoctuke TKIIK
obJ1ajjaeT KOMILIEKCHBIH OMOMapKep, a He OT/esb-
"ele MuPHK.

I'M sBnsercs Haubosiee pacIpoOCTpAHEHHBIM
tunom TKJIK, Ha 70110 KOTOPOTO TPUXOAUTCS OKOJIO
50 % Bcex TKJIIK. luddepeHnmanbHas auarHo-
crtuka paHHero I'M u BOCHaJIUTEIBHOTO JiepMaTUTa
SABJIAETCA CJIOKHOU 3a/jauedl Jake Il OMBITHOTO
Bpaua-zepmaTosiora. B 063ope P. Wen et al. moguep-
KHBaeTcs BO3MOXKHOCTb HCIIOJIb30BaHUA mMiR-93,
-146a, -146b, -342, -16, -181, -205 1 miR-203 B kaue-
CTBe BBICOKOCHEIM(MUYHBIX MOJIEKYJIIPHBIX MapKe-
poB I'M [32]. B paGote R. Manso et al. mokazaHo, 4To
VPOBHHU 3KcIpeccud miR-26a, -222, -181a 1 miR-
146a 0CTOBEPHO OTJINYajIach B TPYyINIIax MaieHTOB
C OITYXOJIEBBIMU U BOCIIJINTEIBHBIMHI COCTOSTHUSAMU
KOKU MH(MEKIMOHHOTO WU ayTOUMMYHHOTO TeHe3a
[33]. B Hamre#i paboTe Tak:ke OTMeYaeTcs 3HAYU-
mocth MUPHK-146a nu MuPHK-203a B kauecTBe 6110-
mapkepos TKJIK, u, kpome TOro, BliepBbIe IIOKa3aHa
[IePCIEKTUBA WCIIOJIb30BaHUsA let-7g u KOMILIEKC-
Horo 6momapkepa MuUPHK-203a/MuPHK-146a s
auarsoctuku TKITK.

[TpexmnosaraeTcs, 9YTO paKOBbIE KJIETKU PUOOpe-
TAIOT CBOMCTBO HEKOHTPOJIUPYEMOH PO epaTHB-
HOU aKTUBHOCTU U UTO JUJIs TpaHchOpMaIiu HOP-

biomarker, the miRNA-203a/miRNA-146a ratio, for
the diagnosis of CTCL.

It is assumed that cancer cells acquire the prop-
erty of uncontrolled proliferation, and that the trans-
formation of health cell into cancer cell most, if not
all, cell cycle checkpoints need to be defective [8].
Oncogenic miRNAs can promote cell cycle entry,
while suppressor miRNAs can also cause its arrest by
downregulating many positive regulators of the cell
cycle [34]. Bioinformatic analysis revealed that
miRNA-203a, miRNA-146a, and let-7g unitedly reg-
ulate the expression of 44 genes involved in cell cycle
control, confirming the possible role of a trigger in
the development of different tumors and CTCL in
particular.

CONCLUSION

Analysis of miRNA expression levels may be a
promising tool for the differential diagnosis between
dermatotropic T-cell lymphoid hematological malig-
nancies and non-hematologic skin diseases. Further
studies and validation of the identified CTCL bio-
markers in larger cohorts are needed.
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MaJIPHOU KJIETKU B PAKOBYIO HEOOXOIMMO Hapyle-
HHUe OOJIBIIMHCTBA, €CJIM HE BCEX, KOHTPOJIBHBIX
TOYEK KJIeTouHoro Iukia [8]. Oukorenusie MuPHK
MOTYT CIIOCOOCTBOBATH HAYAIY KJIETOYHOTO ITUKJIA, C
npyro# croponsl, MUPHK-cympeccopsl MOTYT BBI3bI-
BaTh U €ro OCTAaHOBKY, MOJABJIASA HKCIPECCUI0O MHO-
J)KeCTBAa KOMIIOHEHTOB, PETYJIHPYIOIINX KJIETOYHBIN
ok [34]. BuonHbopMaTHyeckuil aHAINU3 MO3BO-
a1 onpenenutsb, utro MuPHK-203a, MmuPHK-146a u
let-7g cymmMapHO peryipyoT SKCIIPECCHIO 44 T€HOB,
VYaCTBYIOIIMX B KOHTPOJIE KJIETOYHOTO IHKJIA, TIO/I-
TBep2KJasi BO3MOXKHYIO POJIb TPUTTEPHOTO (haKTopa
IUIS Pa3BUTHSA OIYXOJIEH PA3JIMYHON JIOKAJTIU3AIIU
u TKJIK, B yacTHOCTH.

3AK/IOYEHUE

Anasu3 ypoBHe# skcripeccrnt MUPHK mMozkeT GBITh
MepPCIeKTUBHBIM WHCTPYMEHTOM J1s1 AuddepeHIu-
JIbHOU JIMAaTHOCTUKH JIEPMATOTPOIHBIX T-KJIETOUHBIX
JuMGOUTHBIX TeMOOJIACTO30B U HETEMOITOITHIECKUX
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6ostesHeln koxku. HeobXxoauMbl JasIbHEHIIIIE UCCIEN0-
BaHWSI W BAJIWAAIUA BBIABJIEHHBIX OMOMAapKepOB
TKJIK Ha 60J1€e KPYITHBIX KOTOPTaX.

dunaHcupoBaHue. Pabora BHIIOJIHEHA IIpU
nojiep:kKe rpaHta Poccuiickoro HaydyHoro gospga
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