[llarHoCTU4YHa 3HA4YUMICTb
MiKpOPHK y naujieHToK i3

HeonnasisMn LLMUKN MaTKU

BUCOKOIO CTYMEHS

AKTyaJIbHICTb TEMU

Pak wWwuikv MaTkM € N'STUM 332 MOLUMPEHICTIO  3MOAKICHUM
HOBOYTBOPEHHAM cepef XIHOK B YKpaiHi [1] i B OCHOBHOMY NoB'A3aHui
i3 nepcucTylouol0 iHCDeKUiE BipycOM ManinoMu MioguHN BUCOKOTO
puaunky (HR-HPV). BipycHi oHkonpoTeiHu Bigirpatotb Kno4oBy ponb y
KaHUeporeHesi LMWK MaTKW, BTPYYalOMMCb Y KIKOHOBI  KNITUHHI
perynAaTopHi WNAXW, HAUiNIOYUCE Ha Cynpecopu NyxnuH, Taki sk pRb i
p53, WO NpU3BOAWTL OO0 3HWXEHHS eKcrpecii Ta noganblioi BTpaTu
KOHTpOnto KNITUHHOTO LuKny [2].
Heagaxawun Ha Te, wo iHdekuina BMNT € OCHOBHOK NPUHUHOK
BMHUKHEHHA paky LWMWWAKA MaTkW, OCTaHHi AOCNIMKEeHHA nokasanu
3HauHy YacTky BUNaakie, siki € HeraTueHUMK Wopao BIJT, Heasaxaloum
Ha BAOCKOHaneHi metoau BusBneHHA. Lle ceiguuTb npo Te, WO iHWi
hakTopu MOXYTb CMPUATA PO3BUTKY PpaKy LIMAKA MaTKu B LMX
BUnNagkax [3].
MikpoPHK (MIPHK) — ue mani Hekopgytodi monekynu PHK, ski
BigirpailoTe BUpilwansHy ponk y perynsuii ekcnpecii reHie. 38'asyoumch
i3 3'-HeTpaHcnboBaHoto obnactio (UTR) Taprethux MPHK, mikpoPHK
MOXYTb NPUrHivyBaT TpaHcnsuilo abo iHaykyeatu gerpagadiio MPHK.
MNopyweHHa perynsauii ekcnpecii MikpoPHK Gyno noe'azaHe 3 pisHUMK
BMAAMU  paKy NIOAWHW, BKNIOMAOMM  paK  LWWAKM - maTku  [4].
Kinbka MikpoPHK 6ynu Bu3HaueHi Ak noTeHuiHi Giomapkepu Ta
TepaneBTUYHI MilleHi AnA paky wuitku matkn. Lli mikpoPHK moxyTe
thyHKUioHyBaTK a60 IK OHKOreHW, abo AK Cynpecopy NyXnuH, 3anexHo
Big TxHiXx TapreTHMxX reHiB i KniTMHHOrO KOHTeKcTy. Hanpuknapg,
oHkoreHHi MikpoPHK, Taki sk miR-21, miR-221 i miR-222, cnpustoTs
KNiTWHHIWA nponicepaii, iHBa3ii Ta MeTacTasyBaHHIO, HAUINIOKYUCL Ha
reHu-cynpecopu nyxnuH. MikpoPHK-cynpecopu nyxnuH, Taki sk
miR-34a, miR-145 i let-7, npurHivyloTe nponicdepauito KNiTUH i
CNpUsIOTL anonToay, HaLino4Uch Ha OHKOTeHM.
BMJ-iHdpekuin moxe nopywmTn ekcnpeciio pisHux mikpoPHK, wo
npu3BoaUTb A0 NOPYLWEHHs perynsauii ekcnpecii reHie i KNiTUHHOI
TpaHcopmaLii. Jeaki AocnipkeHHA nokasany, Wwo oHkobinku E6 i E7
BMNJT MoXyTb NpAMO 44 ONOCEPeaKOBaHO BNIMBATU Ha eKcnpecilo
MikpoPHK, TMM camum cnpusiioumM KaHueporeHesy LMWK MaTku (puc.
1)
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HPV+ cancer cells

Puc. 1. CxemaTuyHe 306paXKeHHA NOTEHLIHOrO BNIUBY
Bl/l-indpexuii  Ha
KaHLIepOreHesy WHAKA MaTku.

enireHeTUMHWIA  npodbine Mg, 4ac

HPV-, non-cancerous HPV-, cancer HPV~_ non-cancerous HPV+. cancer

Puc. 2. Excnpecin miR-155, -205 y spaskax Gioncii sanexHo sin crarycy BMN Ta piarHosy paky y nayjiexTis 3 CIN 2-3 / HSIL.

miR-205

B - -

OOrpyHTYBaHHs

MNepcuctyloya iHcpekuia BMJ1, ocobnueo 3 Tunamu B Bucokoro
PU3MKY, MOXe NpM3BeCTH [0 3Ha4yHUX 3MiH y npodpinax ekcnpecii
mikpoPHK. Lli amiHn BigirpaloTs BupilwansHy ponb y 6GaratoeranHomy
npoueci KaHueporeHesy LWIMAKA MaTku.
AHani3 Mikpodinie i cekBeHyBaHHA HaCTYMHOro MOKOMIHHA NOKasanu
3HayHi 3MiHM B ekcnpecii MikpoPHK y BIJ1-nosutuBHUX kniTuHax i
TKaHMHax paky wwiiku matkn. Kniodosi MikpoPHK, Taki sk miR-21,
miR-34a, miR-145 i miR-155, nos’'ssaHi 3 KaHUeporeHe3oM LUUIAKU
matku, iHgykoBaHum BIJ1, i ipirpaloTe ponb y perynsii OHKoreHis i
reHiB-cynpecopis NyxnuH, cnpusiiodn nponicdepadii kniTUH, iHBasii Ta
MeTacrasam [71.
MopyweHHs perynauii cneundivHmx mikpoPHK TicHo nos’sisaHe 3
ekcnpeciero oHkobinkie BMN ES, E6 i E7. Hanpuknaa, npuayweHHs Lux
oHKoGinkie y BI1-Nno3uTUBHUX rpynax KNITUH paKy LUMIAKM MaTKu
npusseno fAo aktueauii MikpoPHK, Takmx sk miR-148a-3p,
miR-199b-5p, miR-190a-5p i miR-18a. Lli pesynstati ceig4ate npo Te,
wo AaHi MikpoPHK moxyTb 6yTh noTeHuiHUMK Giomapkepamu paky
WKKAKKM MaTku, noe’ssaHoro 3 BM/. Kpim Toro, gocnimkeHHs nokasanum,
Wo oHkonpoteiHku BMJ1 MoXyTb NPAMO 4K ONOCEepeaKoBaHO 3HWXKYBATU
perynsauito cneundiyHux mikpoPHK, Takux sik miR-3156-3p i miR-377,
CNpUAIOYK nyXnUHoreHeay [5].
Takum 4uHoM, ineHTUdikauis mikpoPHK Giomapkepis € nepcnekTMBHOI
ONsi paHHLOro BUABNEHHs, cTpaTudikauii puauky Ta NpPOrHo3y paky
wunikn Matku. Kpim Toro, MikpoPHK MoXHa BMKOpUCTOBYBaTH $K
TepaneBTUYHI MilweHi Ana po3po6ku HOBUX NPOTUNYXTMHHUX METOAIB
nNiKyBaHHS.

MerTolo pocnimkeHHs ctana ouiHka BiaMiHHOCTI B ekcnpecii miR-155 i
-205 y TKaHWHI LUMIAKW MaTKW 3 AUCNNa3siclo 3anexHo Bif NpUCYTHOCTI
BN i nigTeepokeHoro piarHoay paky.

Marepiamm noCi>KEHHS

DocnigpkeHHs nposefeHo Ha GionciiHomy matepiani 30 nauieHToK 3
CIN 2-3 / HSIL Ta nigo3poio Ha pak LMtk maTku, fki nepebyeanu Ha
nikysaHHi B HauioHanbHoMmy iHCTUTYTi paky Ta Megu4HOMY UeHTpi
konbnockonii «LyNa», m. Kuis, 3a nepiog 2020—2024 pp. Ta pgae
iHopMoBaHy 3rogy Ha BWKOPUCTAHHA KMiHIYHMX AaHWX Y HayKOBMX
yinax. Padiwe BCi nauieHTM He oOTpuMmyBanu nikyBaHHA Ta
oBcTexyBanucs 3aranbHONPUUHATUMK KniHiko-nabopaTtopHummu
meTogamy BiAnNOBiQHO [0 CTaHAapTiB AiarHOCTMKM Ta NiKyBaHHSA
OHKOMOriYHMX XBOpUX, 3aTBeppKeHuX Hakasom MO3 YkpaiHu Big
17.09.2007 Ne 554. 3pasku TKaHUHK Bynu 3akofoBaHi Ta 3HeocobneHi.

%
100

41.5+13.02
22-79

CIN 2/HSIL

CIN 2-3/HSIL

CIN 3/HSIL
BMN cratye

BMN-noauTueHi, nepeanyxnikHi

BMJ-noanTtueHi, carcinoma in situ
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BIJI-HeraTuBHi, carcinoma in situ

Tabnunua 1. KniHiko-natonoroaHaToMivHi XapakTepucTUKK NnawieHTis

CraTtucTnyHi METOIN

CraTncTuyHy oGpobKy OTpMMaHUX AaHUX NPOBOAUNM 3a AOMOMOrolo
nporpamu STATIS-TICA 6.0. Yci naHi BupaxeHi ik cepeaHe + ctaHfapTHe
BiAXUNEHHA NPWHAAMHI TPbOX He3aneXHWUX excnepumeHTiB. BigmiHHocTi
MiX rpynamu aHanisysanu 3a ponomorow t-kputepito CtblopeHTa Ta
ANOVA; p < 0,05 BBaxanu CTaTUCTUYHO 3HAYYLWMMK pesynbTataMu. [na
BM3Ha4YeHHA Bapiauii ekcnpecii oBpaHoi MikpoPHK y 3paskax cepen

HAL|IOHAJIbHUW
IHCTUTYT PAKY

3ACHOBAHO Y 1920 POLI

1'

MeTonu

KinbkicHa nonimepa3Ha naHLioroBa peakuisi 3BOPOTHOI TpaHCKpUnLii B
peansHoMy 4aci (QRT-PCR). ToranbHy PHK i3 Tkanuin PM3 Bupainsnu
3a ponomorod komepujiiHoro Habopy RNeasy FFPE Kit (QIAGEN,
HimeuunHa). BignoeigHOo A0 pekomeHpaui BupobHuka. KinekicTs
suaineHoi PHK Bu3Hauanu 3a ponomorod  cnektpodgoTomeTpa
“NanoDrop 2000c Spectrophotometer” (Thermo Scientific, CLUA).
Yuctory BuaineHoi PHK koHTponioBanu 3a cniBBiAHOLLEHHSAM 3Ha4YeHb
ONTUYHOTO MOIMMHAHHA Ha OOBXMHAxX xBunb 260 i 280 wm. PHK
posuumHanu B OGydepi Tris-EDTA i 36epiranm npu -20 °C po
BukopuctadHa. RT-PCR npoBoaunu Ha cucTeMi KinbKiCHOI AeTekuii
QuantStudio 5 Dx Real-Time PCR System (Thermo Fisher Scientific,
CLUA) 3 BukopucTaHHAM KoMepuiiHoro Habopy ansa RT-PCR TagMan
MicroRNA Assay (Thermo Fisher Scientific, CLLA) 3rigHo 3 npoTokonom
BUpobHUKa. [inA Bu3Ha4eHHsA MocnigoBHOCTI NpaiMepiB ANA BUABMNEHHA
MikpoPHK-155 i -205 ©6ynu oTpumaHi 3a [onoMorow pecypcy
genomics.dote.hu:8080/mirnadesigntool/ i cuHTesoeaHi Metabion,
Himeuunna. MikpoPHK RNU48 BukopucTOByBanu $iK €HOOTeHHUA
KOHTponbe AnsA ob’ekTuBi3auii napametpiB ekcnpecii [8]. BiaHocHy
ekcnpecito miR-155 i -205 BusHa4anu nopiBHANbLHUM MeTogom ACT.
MoporoBuiA uukn GyB ycepeqHeHU Yy BCiX TexHiYHMX i GionoriuHmx
pennikax B cepeauHi KoxHOI niHii. KpatHicTe 3miHM ekcnpecii
nocnigpkysaHux MikpoPHK pospaxoBysanum 3a copmynoio 2-ACt.
MoMunku po3paxyHkiB: 3MiHM KpPaTHOCTi MOKa3ykTb Aiana3oH 3Ha4eHb
ACt Ha OCHOBi BKMIOYEHHSI CTAHOAPTHOrO BiAXUNEHHS B Li 3HAYEHHS.

MNocnigossicts 5'-3"

miRNA-155-3p-RT GTTGGCTCTGGTGCAGGGTCCGAGGTATTC-GCACCAGAGCCAAC TGTTAA

GTTTGGCTCCTACATATTAGCA

miRNA-205-5p-RT

GTTGGCTCTGGTGCAGGGTCCGAGGTATTCG CACCAGAGCCAACCAGACT

miRNA-205-5p-F GTTTGGTGAGAACTGAATTCCA
YHiBepcanbHuii  peBepcuBHMIA
GTGCAGGGTCCGAGGT
npaimep
RNU48-R CTGCGGTGATGGCATCAG
RNU48-F AGTGATGATGACCCCAGGTAACTC

Tabnuua 2. Npaimepy, BUKOPUCTaHI B LbOMY AOCNIMKEHHI

PesynbTaT JOCTI>KEHHS

HocnipxkeHo ekcnpecito miR-155 i -205 y apaskax 6ioncii naujeHTiB i3 CIN
2-3 |/ HSIL sanexHo Big cratycy BIMJ1 Ta ix ocratoyHoro pgjiarHoay.
Ak BugHo 3 puc.2. Ta puc.3. PiBHi miR-155 i -205 Buwj y nauieHTiB 3
BMJ1-no3WTMBHUMKU 3pa3kamu NopiBHAHO 3 BIJ1-HeraTMBHUMU 3paskamu. Y
TOW e Yac obuaei MikpoPHK Gynu nineuLleHi B pakosii TKaHWHI NOPIBHAHO
3 BUNagkamu avcnnasii, 6e3 3ae'a3ky 3i cratycom BIJ1. MpoTe ctatcTMYHO
3HaqyLKUX BiAMIHHOCTEH MiX AOCNIMKYBAHUMW KOTOPTaMU He BCTAHOBMNEHO.
YacTkoBo ue Morno GyTu BUKNUKaHO HeBenukoto KinekicTio BT+ nauieHTis
AaHomy [ocnimKeHHI.

<

[IpoMizKHMI1 BUCHOBOK

Bepyun no yearn OGMEXEHHS HalLoro AOCNIMKEHHS LWOoAo 3aranbHol
KinbkocTi naujeHTie i3 BMJl-nosuTMBHUM cTaTycom, OTpUMaHi AaHi
notpebyloTk nepesipku Ha Ginbwiid BUGipUi. Ane, AMBNAYUCL Ha 3aranbHi
TeHaeHUiT ekcnpecii miR-155 i -205, M1 MoXeMo NpunycTUTK, WO iHdekuia
BN moxe Bnnueatk Ha ekcnpecito mir-205 GinbL BUpaXXEHUM YMHOM, aHK
miR-155.

3 ypaxyBaHHAM TOro, Wo ekcnpecia mir-155 i -205, sik 6yno poseneHo,
iHaykoBaHa E6-onocepenkoBaHOW iHakTMBaLjielo p53, Ue npu3BoaWTL A0
cnpusHHA nponicdepadii  KNiTMH, iHriGyBaHHA anonTody Ta CNPUAHHA
3ananeHHo [8]

BucHOBOK

Bsaemopin mix miR-155, -205 Ta iHcdekujieto BMN € cknaaHM i AUHaMiYHUM
NpoLIeCOoM, SIKUA CNPUSIE PO3BUTKY Ta MPOrPecYBaHHIO PaKy LUMAKA MaTKW.
Posymiloun Leid 3B'A30K, AOCNIAHUKM Ta KMIHILUCTU MOXYTb PO3po6UTM
edeKTMBHILWI cTpaTerii npodinakTUkK, paHHBOrO BUABNEHHA Ta NiKyBaHHA
LbOr0 3aXBOPIOBAHHA Y MaibyTHbOMY. TakuM 4MHOM, HeobxigHi 6Ginblu
muBoki  AOCNIMKEHHA MOXNUBKX BiAMIHHOCTE Y NPOrHOCTUYHOMY Ta

HPV- nop-cancerous  HPV- cancer  HPV+non-cancerows  HPV+, cancer pisHux rpyn paHi ekcnpecii MikpoPHK, otpumani 3a gonomoroio qRT-PCR, AiarHOCTUYHOMY BUKOpUCTaHHI MiR-155, -205 sk Giomapkepie paky LWUAKA
aHanisysanu 3a ponomoroto koediuieHta kopensuii MipcoHa (R). MaTKn 3anexHo BiA npucyTHocTi BMJI.
Puc. 3. Excnpecin miR-155, -205 y spaakax Gioncii aanexHo sia crarycy B/ Ta piarHosy paxy y nauiexTie 3 CIN 2-3 / HSIL.
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