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B pa6ote npencraBieH MHHOBALIMOHHBIN METO HAIPaBJICHHOM 3JIMMUHAIIUYN OITYXOJIEBBIX KJIETOK OIpe-
NIEJICHHOTO MOJIEKYJISIPHOTO TPO(MUIs MyTeM MHAKTUBAIMKM TPAHCKPUIIIIMU T€HOB OOIIUX CYOBEIUHUIL
aaepHbix JITHK-3aBucumbix PHK-nonmMepas yenoseka. s MHAKTUBALIMU TE€HOB OOILIMX CYOBEIMHUIL
PHK-nonumepa3s ncnonb3oBaiu KomiuieMeHTapHble UM JIHK-MuMeTuku, KoTopble 1OCTaBISIA K KJIeT-
KaM B COCTaBe JIUITOCOM, MOAM(MUIIMPOBAHHBIX 110 BHEILIHEH MTOBEPXHOCTHU aJAPECHBIMU MOJIEKYJIaMMU.
Bri10 moka3zaHo, 4TO MHAKTUBALIMS TeHOB o0wmux cyorennHun PHK-moanmepas Rpb5, Rpb6 wiu Rpb8
B 3aBUCHMOCTH OT BBIOpaHHO# MHIIIEHU BBI3bIBaeT rub6esib 10 50% HER2- MonoXuTeTbHBIX KIETOK paka

MOJIOYHOI1 XeJie3bl YeJIoBeKa B KYJIbTYpE.
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BBEAJEHUWE

[IpoGnema IOMCKa HOBBIX BBICOKOTEXHOJOTIMY-
HBIX TIOJXOJIOB K TepalluM 3JI0KaYeCTBEHHBIX HOBO-
o0pa3zoBaHUiT 0OCOOEHHO OCTPO CTOUT Ha (POHE exe-
TOITHOTO MPHUPOCTA HOBBIX CIIy4aeB OHKOJIOTMYECKMUX
3a00JIeBaHUl U YBEJIWYEHUS JIETAIbHBIX HCXOIOB.
HecMmoTpst Ha 3HaUYMTENbHBIE YCIIEXU B YCOBEPIIEH-
CTBOBAaHUM METOIOB JICUYCHMs paKa, HE CYIIEeCTBYET
HaJEeXXHbIX YHUBEPCAJIbHBIX IIOIXOJIOB, ITO3BOJISIIO-
IIUX OMHOBPEMEHHO SJIIMMUHUPOBATH IEPBUYHbII
y3eJI 1 OTHajJleHHbIE METAacTa3hbl, 3a4acTyIO0 OKa3bIBa-
o1ecst 6osiee ycToMuMBBIMU K Tepanuu. Hapsmy
¢ a3 deKTUBHOCTBIO pa3dpadaTbiBaeMbIX MpernapaToB
BaXKHYIO POJIb UTPAeT N30MpPaTeIbHOCTh TOCTABKM TE-
pareBTUYECKOTO areHTa K KJIeTKaM-MUILIEeHSIM C 11e-
JIbIO CHUKEHUSI OOIeil TOKCUYECKON Harpy3kKu Ha
opranm3M. Hamu mpemiaraercsi MmeTon HampaBiieH-
HO1 BJIMMUHAIIUYN OMYXOJIEBbIX KJIETOK ITyTeM MHAaK-
TUBALIMU TPAHCKPUIILIMU T€HOB OOIIUX CYObeAUHMII
anepHbix JJHK-3aBucumbeix PHK-mmoaumepas ge-
JoBeka. MMHaKTMBALMSI T€HOB OOIINX CYObETUHUILL
PHK-nonuMepas ocyllecTBIsSIETCSI KOMILJIEMEHTap-

Cmmcok cokpamenuii: AO — aHTHCMBICIIOBbIE OJTUTOHYKJICOTHUIBI;
MPHK — marpuunas PHK; TO-LNA — tuodocdarHbie onu-
roHyKJIeoTunbl ¢ KoHIeBbiMU LNA-Hykireormmamu; HER2 —
peLenTop 3MuaepMaIbHOro akTopa pocTa yejoBeka 2 TUIIA;
LNA — Locked Nucleic Acid.
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HeiMU UM JIHK-MuMmeTnkamMu, KOTopblie JOCTaBIISI-
IOTCSI K KJIETKaM OIIPEASICHHOTO MOJICKYJISIPHOTO
npodnig B coctaBe Imocom. M301paTeabHOCTh 10~
CTaBKU OCYIIECTBJIETCS MOAU(UKALIME JTUITOCOM
10 BHEIIHEH MOBEPXHOCTU aApPECHLIMU MOIYJISIMU
HEMMMYHOIJIOOYJTMHOBOI IPUPOIHL.

M3BecTHO, UTO siApa Bcex 3yKapuoTUYECKUX Opra-
HU3MOB coaepxKaT Tpu hopmbl sinepHbix JIHK-3aBu-
cumbix PHK-nmonuMmepas, KoTopble 061aai0T 001t
CTPYKTYpHOI opraHuM3aliveii M oTBeyaloT 3a TpaH-
CKPUITLUIO pa3HbIX HAOOpoB reHoB [1, 2]. OTauuu-
TeapHOI ueptoil simepHbix PHK-monMmepas ssisiercs
HaJu4yue TSITU He3aMEHUMbIX OOLIMX CYyObeauHMII,
BXOISIIINX B COCTaB BcexX Tpex pepmeHTOB [3—5]. Ta-
KUM 00pa30oM, €CI B paKOBOU KJIETKE MTOJaBUTh IKC-
MPECCUIO FEHOB, KONUPYIOLIUX XOTS Obl ONHY U3 HSITU
001X CYOBEAUHUIL, TO, TCOPETUUECKU, YIACTCS JIN-
IIUTh KJIETKY BCEro TPAHCKPUIIIIMOHHOTO armnapara.

AHTHCMEICTIOBas Teparusl (antisense therapy) npe-
CTaBJIIeT coOOI MeToH JIeYeHWsI, OCHOBAHHEBII Ha
BBIKJTIOUYEHMM/OCTAaHOBKE CHTE3a 0eJiKa, y4aCTBYIO-
ILIETO B MaToreHe3e 3a00j1eBaHusl, IIyTeM UHTUOUPO-
BaHus TpaHcasuuu ero MPHK ¢ moMonibio KoMruie-
MEHTApHBIX KOPOTKMX HYKJICOTHUIHBIX IOCJIEI0Ba-
TeJIbHOCTEIl (aHTUCMBICIIOBBIX OJUTOHYKJICOTUIOB,
AO). B nocienHue rombl aHTUCMBICIOBAST TEXHOIO-
sl cTaja OOHOW M3 MHOTIOOOEIIAIOIINX CTpaTeTuit
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JiedeHus paka [6]. PaznmuHblie TeHbI, NU3BECTHHIE KaK
KJIIOUEBBIC PEryJIsITOPbl arnorTo3a, KJISTOYHOTO Po-
CcTa, METaCTa3upPOBAaHUSI U aHTUOTEHEe3a, C pas3jind-
HBIM yCITeXOM OBLIU MCCIIEIOBAaHbBI B KAUeCTBE MOJIe-
KYJISPHBIX MUILIEHE# IS aHTUCMBICJIIOBOM TepaItni.

OcCHOBBIBasICh Ha MPUHILIUIIE AaHTUCMBICJIOBOIA Te-
panuu, JJisl OAaBJIEeHUSI IKCIIPECCUU TEHOB OOIIMX
cyorequuul PHK-monnmepas HaMmu ObLT OCyIIIECTB-
neH guzaiiH JHK-MuMeTnkoB Ha ocHOBe THO(OC-
¢daTHBIX OJUTIOHYKJIEOTHUIOB, COIepXKallux Ha 5'- u
3'-KOHIIaX I10 ABa WU TPpU “3alleJIKHYThIX PUOOHY-
kireotuna (Locked Nucleic Acid, LNA). Tuogocoar-
HbIE OJIMTOHYKJIEOTUIbl IIMPOKO HCIIOJIb3YIOTCS B
AHTUCEHCOBOIl OHOTEXHOJIOTUM KaK pPeryJsiTopbl
3KCIpecCUuu TeHOB [7—9], mockoabKy oOjamarT
TMOBBILIEHHONW YCTOMYMBOCTBIO K JCHCTBUIO KJIETOY-
HBIX HyKJI€a3 U MOBbIIIeHHBbIM cpoacTBoM K JIHK- u
PHK-Mmumensm.

PaHee B Hauieii 1abopaTopuu OblIa pa3padoTaHa
METOIMKA CHUHTE3a aIpeCHBIX MOHOJAMEUISIPHBIX
yariocom muamerpom 100 HM, Harpy>KeHHBIX ITUTO-
TOKCUYECKUMMU OETKOBBIMU KoMITOoHeHTamu [10, 11].
I[IpumeHeHne mMaHHOKW METOOMKMW IJISI 3arpy3Ku JIv-
nocoMm JJHK-MrnMeTnKamMm 1mo3BoInMIO TTOJIYyYUTh ajl-
pECHBbIE JIUTTOCOMBI, coliepXKalline 0OJbIIoe KoIuue-
ctBO MoJieKynl AQO, oKa3bIBalolUX M30MpaTeIbHbIA
LUTOTOKCUYECKUA 3(pdekT B oTHomennn HER2*Y
KJIETOK in Vitro.

MATEPHAJIBI U METOJbI

AHanu3 nocjaeaoBaTeIbHOCTE BapUaHTOB TpaH-
CKpUIITOB 001X cyobenuHull saepHbix JIHK-3aBu-
cumbix PHK-nmonmumepas Rpb5, Rpb6 u Rpb8, no-
cTynmHbIX B 6a3e maHHbIx NCBI (https://www.ncbi.
nlm.nih.gov), MpoBOOWAMN C TTOMOIIBIO MPOTrPaAMMBI
Blast (https://blast.ncbi.nlm.nih.gov/ Blast.cgi). ITo-
CJIeI0BaTEIbHOCTU U1l CUHTE3a MOAUMUIIMPOBAH-
HBIX OJIMTOHYKJIeOTUAOB (20—22 1m.0.) BhIOMpaIu B
00J1acTSIX, KOHCEPBATUBHBIX [IJISI BCEX UMEIOIIIMXCS B
0a3e MaHHBIX U30(hOPM KaKO-TM00 CyObeIMHUIIBI.
BriOpaHHyI0 TOCIE€I0BaTEIbHOCTh CKPUHUPOBAIU
Ha YHMKaJbHOCTb B reHoMe 4esioBeka. CuUHTE3
TodocdaTHBIX OJUTOHYKICOTHUAOB C KOHIIEBBIMU
LNA-nyxkiieotugamu (T®-LNA) u ¢ LMaHUHOBOM
METKOI Ha 5'-KOHIIe 3aKa3biBaju Ha pupme CHUHTON
(Mockgsa, Poccust).

g TpUTOTOBIICHUS JIMIIOCOM HWCITOJIb30BaIN
cycneH3nio (GpochOoIMNUIOB COM, COAEPXKAIIYIO
40% L-o-docharununxonuHa (Avanti Polar Lipids,
CIIA), ¢ koHeuHOIT KoHLeHTpanueii 4 /1. TO-LNA
pPacTBOPSIIM B BONE OO KOHEYHOUW KOHIICHTPAIIUM
100 mMonb/MKA. 3arpy3ky TpOBOAWJIM B TMPUCYT-
crBuu 150 MM KCI B 20 MM kanuii-pochaTHoM Oy-
depe npu pH 7.5. Cmecn pochonunuaos u TO-LNA
MoJBeprajan 5S-KpaTHoOM Mpolieaype 3aMopakMBaHUs
npu Temnepartype —150°C 1 oTTanBaHMs, IIOCJIE YETO
MHorokpartHo (19 pa3) npomasnuBanu yepe3d 100-HM
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(WIBTp ¢ MOMOMIBIO 3KCTPYyLEPa, IOIydasi JIUIIOCO-
MBI co cpeaHuM pazMepom 100 HM. [I1s1 ycTpaHeHUs
HeBkmouuBlierocs: JHK-muMmernka mnpoBoauau
xpomarorpaduio Ha KojoHke CL-2B B ToM ke Oydepe.

Hapa6otky agpecHoro momynss DARPin_9-29 ns
KOHBIOTAlIMU C TIOBEPXHOCTBIO JIMIIOCOM OCYIIECTB-
JISUTM B OaKTepUaJIbHOM CUCTeMe IKCIpeccuu (1ITaMM
Escherichia coli BL21(DE3)) MeToogoM aBTOMHIYK-
LIMU C MOCJIeAyIolIeid OUYNCTKOM OeKa C MOMOIIbIO
MeTajul-XeJlaTHOM apuHHOM XpoMaTorpaduu, Kak
ObLIO onMcaHo HaMu paHee [10]. PyHKIIMOHATIM3a-
o TD-LNA-HarpyXeHHbIX JUIIOCOM aApeCHBIM
MOIYJIEM OCYIIECTBJISUIM COIJIACHO paHee pa3pabo-
TaHHOMY IIpoToKoiy [10].

PasMep ¥ MOBEpPXHOCTHBIN 3apsifi 3arpy>kK€HHbBIX
JIMTIOCOM OITPENEeIsSIM METOAOM AWHAMUYECKOTOo M
BJIEKTPO(POPEeTUUECKOro CBETOPACCESTHUS C UCTIOJb-
30BaHMEeM aHaim3aTopa Zetasizer Nano ZS (Malvern
Instruments Ltd., Benukoopuranus). st pacuera
KoimmyectBa MoJieKyal TM-LNA, BKIIIOUYMBIIMXCS B
COCTaB OJIHOW JIMIIOCOMBI, MCIIOJb30Ball METO/,
onucaHHbI B padote [10]. BeiuucieHus MpoBOaAM-
JIN, UCTIOJIb3YSl CTIEKTP MOTJIOIIEHUSI TUTTOCOM, KO-
3PGUIIMEHT MOJSIpHON 3KcTUHKOMU miag Cy5.5
(~250000 M~!cm~!). KoHLIEHTpaLMIO HEHATPYXKEH-
HBIX JIUTIOCOM, UCTIOJIb3yeMbIX B paboTe, B CyCIIeH-
3uu 1 Mr/mi cuutanu paBHoii 1.1 HM [10].

KiteTku paka Mo1049HOI1 Xene3nl yetoBeka BT-474
(ATCC HTB-20), rurepaKcIpeccupyome pele-
top HER2, m MDA-MB-231 (ATCC HTB-26)
c ypoBHeM 3kKcrpeccurn HER2, xapaktepHbIM mIs
HOPMaJIbHBIX 3MUTETUATbHBIX TKaHEel, pacTWiu B
cpene RPMI 1640 (ITau®xo, Poccus), conepxaiueii
10% smb6puoHaNbHOM OBIUbeil chiBopoTKH (Gibco,
I'epmanwus), 2 MM L-tmyTaMuH M1 aHTUOMOTUKU TIe-
HuuH (50 en/miu), crpentoMuiiiH (50 MKr/Mir)
(IMar®xo), mpu 37°C B atmocdepe 5% CO, 1 TOBHI-
IIEHHOU BIaXKHOCTH.

[IuToTOoKCHUYECKOE NEHCTBUE TUTTOCOMAIBHBIX Mpe-
nmapatoB JIHK-MUMeTUKOB OlLIEeHUBaJIM C TTOMOIIbIO
crangaptHoro MTT-tecra [12]. U3MmepeHue onTuue-
CKOTO MOIJIOIIEHUs] pacTBOPEeHHOro ¢opmasaHa Ha
JUIMHE BOJIHBI 570 HM IMPOBOAMJIM Ha TMJIAHILIETHOM
cnektpodoTtomerpe Infinite M1000 (Tecan, IIBeii-
apus). OTHOCUTENbHYIO XXU3HECTIOCOOHOCTh KJle-
TOK pacCUMTHIBAJIU AEJCHUEM 3HAYeHUS MOIJIOIIe-
Hus Ha 570 HM Ha BeJIMUMHY TTOMIOIIEHUS, U3BMEPEH-
HYIO JJ1s1 KOHTPOJIbHBIX KJIETOK, MHKYOUPOBAaBIIMXCS
B T€X K€ YCJIOBUSIX B OTCYTCTBME TOKCUYECKUX Mpe-
nmapatoB. Bce aKkcrepuMeHTbl ObLIM BBIMOJHEHbI B
TpeX MOBTOPax.

PE3VJIBTATHI U ObCYXIAEHUWE

B xauectBe MUIIEHU IJis1 TIOJABJIEHUS IKCIIPEC-
cuM reHoB o6Omux cyorenuHul, PHK-nmonumepas
ObLTM BBIOpaHBI TeHBI CcyobenuHUIl Rpb5, Rpb6,
Rpb8 PHK-momumepas I-1I1. Ha ocHoBe ananmsa
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Tabomuna 1. XapakTepucTUKU UCTIONb30BaHHBIX B paboTe THODOCHhATHBIX OJTUTOHYKJIEOTUIOB ¢ KOHLIeBbIMU LNA-HYK-

neotugamu (TO-LNA)
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Rpb5.1 S'Cys_5_mCSTSCStsgsgsasasasastscscsgscsasasgsASCm Rpb5 95+ 19 —282+1.3 ~829
Rpb5.2 5’CyS'5_mCSTsmCstsgsgsasasasastscscSgSCSaSaSGSASCm Rpb5 97 £ 17 —278+ 14 ~960
prél S'Cys_5_mCsGsaSgscsgsasgscSCSCSgscsgstsgscstsgsgsGsmC pr6 102 + 24 —-32.6 0.6 ~770
pr62 S'Cys‘5_mCSASGSmcsgsgsgsgstscSgSCSthSaSgSgSCSgSASGSG pr6 108 £ 25 —345+0.8 ~1060
Rpb8.1 5'Cy5.5-MCCiCCt t €t Cot8:ColCitCeBt 8 G, C™ Rpb8 105 £ 27 =307+ 1.2 ~800
Rpb8.2 S'Cys'5_mCsCstsgsasgstsgsgscsasgscscsgscstscststsGsCm Rpb8 117 + 31 —29.8+0.8 ~880

IIpumeuanue. Pu6o3bl, MogubuurpoBanHbie LNA, BblneseHbl XXUPHBIM LIPU(TOM U 3arIaBHBIMU OyKBaMU. MajleHbKHE OYKBbI
0003HAaYaloT 1e30KCUpUb03kl; s — pocdoTnoar; m — C5-metmwnmutuavH; CyS.5 KOBaJIeHTHO IPUCOSAUHEH K 5'-KOHILY.

n30(pOpM TE€HOB OOIIMX CYOBbEAWHWUL, JOCTYITHBIX
B PubMed, ObUIM BBIOpaHBI IIOCIEIOBATEIBLHOCTU
JHK, oTBeuaroiiye 1ByM ycjaoBusM: 1) mocnenoBa-
TeJILHOCTh KOHCEpBaTUBHA I BceX U3oGhopM Ka-
Koit-mnbo cyorenuaunbel PHK-nmomuMmepas; 2) mo-
CJIeIOBaTEIbHOCTb YHUKAJIbHA [JISI TEHOMA YeJIoBe-
Ka. CKOHCTpyupOBaHHbIe IocienoBareabHocTn AO
npeacraBiieHbl B Ta0a. 1. AO 3arpyxaiau B JIMIIOCO-
MBI, BHEIIHSS ITOBEPXHOCTb KOTOPBIX CcoaepxKaja
HER2-cnenuduyHblii MOOyJlb Ha OCHOBE OelKa C
aHKUPUHOBLIMU ToBTOpamMu DARPin_9-29 (De-
signed Ankyrin Repeat Protein), gpiasgrommmMcs MH-
HOBAlLIMOHHBIM TIOJUIIENTUAOM HEUMMYHOTJI00Y-
JIMHOBOTO cKaddoiama u 00J1amaroIIuM BBICOKOM
adduHHOCTHIO K cyonomeny I peuentopa HER?2 [13].
TunpoavuHamMuyeckuii pasMep JUMOCOM, 3arpy>KeHHbIX
TD-LNA u dpyHkumoHammsnpoBaHHbIX DARPin_9-29,
u {-noreHIman cocrapiasii okosio 105 am u —30 MB
COOTBETCTBEHHO. 171 pacueTa KOJu4ecTBa MOJIEKYJ
T®-LNA, BK/IIOYMBIIUXCI B COCTaB OLHOM JIMIIOCO-
MBI, MCIIOJIb30BAJIM CIIEKTPHI MOMIOIIEHUS JIUIIOCO-
MaJIbHBIX TpernapaToB U METOI, ONIMCAHHBII B paboTe
[10]. bruio ycTaHOBIIEHO, YTO CpeaHee KOJMYEeCTBO
Mosiekyn T®-LNA, BKJIIOYUBIIMXCS B OJHY JIUITOCO-
My, cOCTaBUJIO 0KoJio 880 mosekyin (Tadi. 1).

O1eHKY IUTOTOKCUUYECKOTO NEeHCTBUSI aapec-
HBIX TUIOCcOoM, HarpyxXeHHbIX TM-LNA, npoBoguimn
MmetongoM ctaHgapTHoro MTT-tecra (puc. 1). Crap-
TOBasi KOHLEHTPALMS alPECHBIX JIMTIOCOM COCTaBJISI-
ma 300 HM. Okazanoch, 4TO NpU MaKCUMaabHOM
KOHIEHTPpAMU aJPECHBIX JIMIIOCOM, HarpyXeH-

BUOJOT'MYECKME MEMBPAHBI

HbIX TO-LNA, cneunduiecku CBSI3bIBAIOIIUMUCS
c obmeit cyobpenuuuieit Rpb5, TO-LNARpbS5.1 u
T®-LNARpbS.2, umrorokcuuyeckuii 3dpdekT maisd
kJeTok BT-474 ¢ BBICOKMM YypOBHEM BKCIIPECCUU Pe-
uerrropoB HER2, coctaBunm ~31 m 20% cooTBeT-
CTBEHHO. DTH K€ JIMIIOCOMBI BBI3bIBAJIV TMOEJIb COOT-
BETCTBEHHO JUIIb ~8 1 5% kietok MDA-MB-231
C HOpMaJIbHBIM ypoBHeM skcnpeccun HER2. [ns
JmnocoM, HarpyxeHHbIx TO-LNA, cnelinduaHbIX K
oOleit cyorenuHuie Rpb6, nurorokcuueckuit ag-
dexr mas runepakcnpeccupypomux HER2 kierok
BT-474, cocraBun ~49% nnss TO-LNARpb6.1 u 51%
T®-LNARpb6.2, a mist kimerok MDA-MB-231 tiuro-
TOKCUUeCKUit 3¢hdheKT okazascs Ha ypoBHe ~9 u 10%
COOTBETCTBEHHO. LluTOoTOKCHMYECKOE IeliICTBHE B OT-
HouleHuu kjiaetok BT-474 agpecHbIX JUIIOCOM, Ha-
rpykeHHbIX TO-LNARpbS.1 u TO-LNARpbS.2, co-
ctaBmIO 0KOJI0 48 1 53%, nst kitetok MDA-MB-231
~10 1 12% coorBeTcTBEHHO. OTMETHM, YTO HEHATPY-
KEHHBIE JIMTIOCOMBI HEe OKa3bIBAJIM Ha KJISTKU IIUTO-
TOKCHYECKOIO NEeHCTBUSI, UTO ObLIO MOKa3aHO HaMU
panee [10, 11].

Taxcke ObLIO MCC/IETOBAaHO COYETAHHOE IIMTOTOK-
CUYECKOE NEeUCTBHE CMECHU SKBUMOJISIDHBIX KOJIM-
YeCTB aIpeCHBIX JIMIIOCOM, Harpy:KeHHbIX TM-LNA,
KOMIIJIEMEHTAPHBIX yUyacTKaM Pa3HbIX OOILIUX CyOb-
equaun, PHK-nonuMepas. st 3arpy3ku ObUIA BbI-
opanbl TO-LNA, oka3aBiye MaKCUMaJIbHOE TOKCH-
yeckoe Bosneiictsue Ha HER2' kiieTku B oTnenbHO-
ctu. Pesynbrater MTT-TecTa npuBeneHsl Ha puc. 1
(cronben “CMmecn”). bputo mokaszaHo, 4To mpyu MakCH-
Ne 1

ToM 40 2023



TAPTETHBIE JIMTIOCOMDbI, HATPYXEHHBIE JTHK-MWUMETUKAMU 69

Knerxku BT-474

1300 HM ® 150 HM ©875HM o©lOuM

120 -
wo- & o & & F H A
80 |-
60
40
20

o/l |l el ]

120 Kietku MDA-MB-231

100 - ek 1ok T3 oah  oh o oadh
80
60
40

OTHOCHUTEITbHAS JKN3HECITOCOOHOCTD KJIETOK, %

20

0 — — — — — — —
51 52 6.l 6.2 8.1 8.2 Cwmech

Puc. 1. lIutoToKcnueckoe neiicTBUE aIpPEeCHBIX JIUIIO-
COM, Harpy>XeHHBIX CITeIIMDUIHBIMU K Pa3TUIYHBIM 00-
wuM cyobenuuuuam PHK-nonumepas TO-LNA, B oT-
Howenun HER2' kierok BT-474 u HER2™ kietok
MDA-MB-231. Ha3BaHusI JIMTTOCOM COOTBETCTBYIOT HO-
Mepy 3arpy>keHHbIX TM-LNA u3 ta6. 1: 5.1 — LipRpb5.1,
5.2 — LipRpb5.2, 6.1 — LipRpb6.1, 6.2 — LipRpb6.2,
8.1 — LipRpb8.1, 8.2 — LipRpb8.2. CMecb — comepkut
cMech TO-LNA 6.2 u 8.2.

MaJIbHOM KOHLIEHTPALIMK aJpPECHBIX JIMIIOCOM, Harpy-
keHHBIX cMecbio TM-LNARpb6.2 1 TO-LNARpbS.2,
IUTOTOKCMYecKnit 3dderT miga Kinetok BT-474 co-
crasui 42 u 11% g kiierok MDA-MB-231.

JIOCTUTHYTBIII HUTOTOKCUYECKMI 3(PhEKT B OTHO-
menun HER2' KJIETOK TMO3BOJISIET TPENNONOXUTE
TMIepCIIEKTUBHOCTD MpemiaraeMoro nogxona. Hamnbo-
Jiee MOAXOASIIIMMA MUILIEHSIMU 111 MTHTUOMPOBAHUSI
TPAHCKPUITLIMY OKA3aJIMCh 00IIMe CyoheMHULIBI Rpb6
u Rpb8. I1pu 3ToM onTMMMU3a1ns MOCIea0BaTEeIHHO-
creii TO-LNA MoXeT BHECTU BKJaJ B BO3pacTaHue
LUTOTOKCUYECKOTO Bo3ackicTBUsI. OmHAaKO (pakT, 4To
ycusieHrue 3@@deKkTa oT CMEIIMBaHUS agpeCHBIX JIM-
IMocoM, HarpyxeHHbIX cMecbio TM-LNA K pa3HbIM
MUIIIEHSIM, He Ha0JII0JaJIOCh, MOXKET TOBOPUTh 00 aK-
TUBALIUM KJIETKaAMHM “3armacHbIX ITyTeii” TommepxKa-
HUSI TPAHCKPUIILIMM Ha YPOBHE, HEOOXOAUMOM JIJISI
Xu3HeobecreyeHUs1 KieTKU. IloaToMy Oonee ad-
(bEeKTUBHBIM MOXET 0Ka3aThbCsl COYETAaHHOE BO3IEii-
CTBHUE TIpeajiaraeMbIX JUITOCOM C U3BECTHBIMU TOK-
CUYECKMMU BEILIECTBAMU APYIOro MeXaHU3Ma [eii-
ctBus [ 14, 15].

BUOJIOTUYECKHUE MEMBPAHDI

Tom 40 Ne 1

KondumkT mHTEpecoB. ABTOpBI 3asIBJISIIOT, YTO Yy
HUX HET KOH(MIMKTAa UHTEPECOB.

WUcrounuk ¢unancupoBanusa. Pabora BbImonHeHa
1p1 (GPMHAHCOBOM MOMIEPKKe rpaHTa MUHUCTEpCTBA
HayKH{ ¥ BhICIIero obpa3oBanus Poccuiickoit @ene-
pauuu, cortameHue Ne 075-15-2021-1049.

CooTBercTBHME NpHHOMIAM 3THKH. Hacrosmas
CTaThs HE COICPKMT OIMMCAHUS KaKNX-JINOO MCCIIe-
JIOBaHM C y4acTUEeM JIIOIe WM XXKMBOTHBIX B Kaye-
CTBE OOBEKTOB.
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Targeting Liposomes Loaded with DNA Mimetics
for the Directional Elimination of Tumor Cells
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The article presents an innovative method for the targeted elimination of tumor cells of a certain molecular
profile by inactivating the transcription of genes of common subunits of human RNA polymerases using com-
plementary DNA mimetics delivered into cells inside liposomes modified on the outer surface with targeting
molecules. It was shown that inactivation of genes of RNA polymerase common subunits Rpb5, Rpb6, or
Rpb8 by the proposed method, depending on the chosen target, causes death of up to 50% of HER2-positive
human breast cancer cells in culture.

Keywords: targeted liposomal delivery, DNA mimetics
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