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ITPOTUBOBJIACTOMHBIE CPEJICTBA

Bu-TYBYJIUH — NOTEHUWAJIbHAA MULLEHb ANA NOOABJIEHUA
WHBA3MBHOWU AKTUBHOCTU 3NOKAYECTBEHHbIX

AMNUTENNATIbHbIX OMYXONEWN

A. C. NoptaHko!, C. T. Akanosuy?2, T. M. [lopoLlueHKo?

VHBa3uBHBINA pOCT SBISIETCS MEPBBIM IIarOM METACTAaTUYECKOro KacKaja 3J0KauyeCTBEH-
HBIX ommyxoJeil. J[BurarenbHas aKTHBHOCTH KIJIETOK, HEOOXOTMMBIH KOMIIOHEHT HHBA3WH,
TECHO CBsI3aHa C TMHAMUKOHM CTPYKTYp LUTOCKeneTa. BaxkHyto posib B o0ecredeHnn KIeTod-
HOH MOAABMYKHOCTH MIPAIOT MUKPOTPYOOUKH, KOTOPBIE COCTOST U3 TyOyIHHA — reTepoIuMe-
pa, comeprKalero o u 3 cyObeJHHUIBI, IPEJCTABICHBIE PA3INIHBIMU H30THIIAMU. [losBITe-

HHEC B OIIYXOJIU BIH-TYGyJ'II/IHa UTrpacT BaXXHYIO POJIb B IPOTHO3C TCUCHUA U XUMHUOPE3UCTCHT-
HOCTH psJia onyxoneﬁ YCJIOBCKA. I[aHHOC HCCICA0BAHUEC MTOCBANICHO OIIPEACIICHUIO BO3MOXK-

HOCTH HCIIOJIB30BAHUS BHI-TyGmeHa B Ka4C€CTBC MOJICKYJIbBI-MUILICHU JJIs ITOAABJICHUS UHBA-
3MBHOTO POCTa. YCTAHOBIICHO, YTO OJIOKHPOBAaHHE SKCIpecchH Py-TyOylinHA B KIETKAX
KOJIODEKTAJIBHOTO paKa HE BIMSIET Ha MX YKU3HECIIOCOOHOCTB, OHAKO CHIYKACT aAre3Hio K
BHEKJICTOUHOMY MaTtpukcy kietok tuaud HT-29 na 40 % (p = 0,0044), HCT 116 —na 15 %
(p =0,0436) u nHBa3uBHY akTUBHOCTH B 4 paza (p = 0,0000 u p = 0,0001 coorBeTCTBEH-
HO). JlaHHbBIC (haKTHI TO3BOJISIOT PACCMATPHUBATH Py -TyOy/IMH B Ka4€CTBE MOJICKYJIbI-MHUILIC-
HH TIPU pa3pabOTKe MPOTHBOOIYXOJICBBIX JICKAPCTBCHHBIX IPEHAPATOB.

KuroueBsble ci10Ba: TyOynMH; HHBa3UBHBIA POCT; METaCTa3HPOBAaHHE; KOJOPEKTAIBHBIA PakK;

KyJIbTYpPa KJIETOK.

BBEOEHUE

Pa3paboTka coBpeMEHHBIX JICKAPCTBCHHBIX MIPEIapaToB
OCHOBBIBAETCSl Ha ycCIexXxaX MOJEKYISPHOW OHOJIOTHU H
TPAHCIISIIMOHHBIX MEUIUHCKAX FCCIICIOBAHUH 110 BBISIB-
JICHUIO KIIFOYEBBIX MOJIEKYJI IATOIr€HETUYECKOTO KacKaia 1
WCTIONB30BAaHUI0 MX B KaueCTBE MUILIEHEH JJIs MeIuKa-
MEHTO3HOTO Bo3JeiicTBus. Ha naHHbIi MOMeHT B (hapMma-
LEBTUYECKOI MPOMBILIUIEHHOCTH HALITM IpUMeHeHue 324
Takue MoJeKynbl [8]. bonbiryro yacTh MoJeKyn MUIIEHEH
COCTaBJIAIOT perentopsl (45 %), pepments (28 %) u rop-
Moubl (11 %) [3]. PacmmdpoBka reHoma dYenoBeka B
2002 . mo3Bosmmna BeIIBUTE OT 3000 mo 10000 moreHIu-
aJbHBIX (hapMakoIornyeckux MuieHei [6]. C 3Tux no3u-
U TIPENICTABIACTCS BA)KHBIM YCTAaHOBIICHHE HOBBIX 3aKO0-
HOMEPHOCTEH HM3MEHEHHH MOJIEKYJISIPHOIO COCTaBa Kile-
TOK TpU psijiec TMaTOJIOTHYECKUX TPOIECCOB 4eIOBEKa,
BKJIFOYAsT OITyXOJICBEIH POCT.

Mauio u3yueHHOH Ha JTaHHBII MOMEHT BPEMEHH OCTaeT-
cs1 001acTh MEPECTPONKU IUTOCKENIETa MPU Pa3IMYHbBIX
COCTOSTHHSX KIETKH. OTHAM M3 KOMIIOHEHTOB IIHTOCKEIIe-
Ta SBJIAIOTCS MUKPOTPYOOUKH — THHAMUYECKUE CTPYKTY-
pBI, oOecnedynBaIOme BHYTPHKICTOYHBIA TPaHCIIOPT B
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uHTEepdazy, a TaKke oOpasylollHe BEPETCHO JICICHUS B
(hazy muroza. MUKpOTpyOOUKH COCTOAT M3 TyOynnHA —
reTepoarMepa, CoIepiKamiero o u § cyoObeIuHUIIBI, KOTO-
pBIE MOTYT OBITH IPEICTABICHBI PA3TNIHBIMI H30THITAMH.
Jst o-cyObeANHHILIBI U3BECTHO 8 M30THUIOB, a U1 - — 7
[7]. Takxke M3BECTHBI MHOTOYMCIICHHBIC ITOCTTPAHCISILIOH-
HbIe MOIU(HKAINY KaK Ol-, TAK U [3-TyOyJIMHA, TAKHAE KaK TH-
PO3MHUPOBAHWE, alCTHIMPOBAHHUE, TOIUIITYTAMUHUPOBA-
HUe, JICTUPO3UHUpOBanue, hochoprmmuposanue u ap. [10].

JBUxeHNe KIETOK, YACTHBIM BapUaHTOM KOTOPOTO $IB-
JSIETCSl WHBA3HBHBIA POCT 3JI0OKAYECTBEHHBIX OITyXOJICH,
TECHO CBSI3aHO C JMHAMHKON CTPYKTYp LIMTOCKeNeTa. Yc-
TAQHOBJICHO, YTO Hapsay C aKTHHOBBIMH MHUKpO(DHUIaMeH-
TaMH BaXHYIO POJIb B 00CCIICUCHUN KIICTOYHOM MOIBHK-
HOCTH UTPAIOT MUKPOTpyOouKu. Boee Toro, GpyHKIIHMOHM-
pOBaHUE AaKTHHOBBIX MUKPO(QUIaAMEHTOB 3aBHCUT OT TO-
JTUMEPU3AIIMOHHON TUHAMUKH MUKPOTPYOOUeK [2].

Panee HamMM MOKa3aHO, YTO B MHBA3UBHOM (DPOHTE KO-
JOPEKTAFHOTO PaKa IOBBIIIEHA YKCIPECCHs [3y-TyOyIu-
Ha [9]. 3arem, poBeas CpaBHEHHE C SKCIIPEcCHeH [3;- are-
TUJIMPOBAHHOTO U TUPO3UHUPOBAHHOTO OL-TyOYJIHHOB, MBI
YCTAaHOBHWIIM, YTO MMEHHO [3;-TyOyJIHH acCOLMHPOBAH C
(heHOMEHOM OITyXOJICBOTO TIOYKOBAHMUS, KOTOPHIH, B CBOIO
odepesib, MPEACTaBIsIET CO00M MyN KJIETOK, HEOCPEACT-
BEHHO OCYIIECTBIAIONINX HHOUIBTPATHBHBIA pocT [1].

Taxkum 00pazoM, 3aaueil JAHHOTO UCCIEAOBAHUS SBU-
JIOCh YCTAaHOBJICHHE BO3MOXKHOCTH UCIIOTB30BAHUS [ -TY-
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Puc. 1. DOxcnpeccus Py -TyOyauna u B-akTHHA B IH3aTaX KJIETOK
konopekranpHoro paka HT-29 u HCT 116 uepe3 72 u nociie Tpanc-
¢dexmu siRNA: siRNA — manas unrepepupyromias PHK, TUBB3 —

reH By-TyOyuHa

6y.]'II/IHa B Ka4C€CTBC MOJICKYJIBI-MUIICHU IJIA IIOJABJICHUA
HWHBA3WBHOI'O POCTaA OITYXOJICBBIX KJICTOK.

METOAbl NCCIIEQOOBAHUA

UccnenoBanus ObIIM MPOBEJCHBI HAa KJIETOYHBIX JTMHH-
X KoJopekTajgbHoro paka dyenoeka (KPP) HT-29 u
HCT116, B xoTOphIX HaMH paHee OblIa OOHApPYXKEHA JKC-
npeccus By,-TyOynuHa.

Tpanchexnusa n PHK-unTepdepennus. PHK-unTep-
(epeHIINIO B KJICTOYHBIX JIMHUSAX MOITyYaId ITyTeM TPaHC-
ek B KIETKM Manbslx uHTepdepupyrommx PHK
(siRNA), npencrapnstonmx co0oii cMech U3 4 mocienoBa-
TEIbHOCTEH, CHEeUU(PHUUHBIX K pa3HbIM YydacTKaM IeHa
Byr-tyoymura  (siGENOME  SMARTpool TUBBS3,
Dharmacon, ThermoScientific, CIIIA). B kadectBe KOH-
TPOJIsI UCHOJNB30BaIM HereneBylo siRNA, He UMErIyo
TOMOJIOTUM HU K OJIHOMY M3BECTHOMY I'€HY B IOCIEI0Ba-

A. C. IlopTHKO 1 Ap.

TpaHCPEKIUIO OCYIIECTBILSUIN C HCIONB30BAHUEM PEarcH-
ta i Tpanchekmmnn dharmaFECTsiRNA (Dharmacon,
ThermoScientific, CILIA) cornacHO peKoMeHIAIUsIM TIPO-
U3BOAMTENS. YCIHEHNIHOCTh IPOBEICHUS TPaHCHEKIINU
KOHTPOJIMPOBATM TPU TTOMOIIM UMMYHOOIOTTHHTA, IS
KOTOPOTO HCIIOJh30BAIM MOHOKJIOHAJIBHBIC aHTHTENA K
By-tyoymuay (1:400, Promega, CIIA) u [-akTtuHy
(1:2000, Sigma), cucremMy Busyanuzanuu EnVision
(DAKO, Jlanust) W XpOMOIe€H JHAMHHOOCH3WIMH
(BioGenex, CIIIA). MemOpaHBbI 1ocie OKpacKu aHAIH3H-
poanu Ha KodakImageStation 2000R. Jlencuromerpuye-
CKOC M3MEpPCHHE Pe3yIbTaTOB BECTEPH-OIOTTHHTA TIPOBO-

JIWIM C WCIOJIb30BaHUEM MpOrpamMMHOro nakera Imagel
1.47v (NIH, CHIA).

Omnpenenenne WHBAa3HBHOM AKTHBHOCTH KJIETOK.
NuBazuBHyto aktuBHOCTH KiteTok HT-29 u HCT 116 ore-
HUBAJIM B WHBA3WBHBIX Kamepax mpous3Bojactea Costar
(Corning, CIIA) B COOTBETCTBHM C PEKOMCHIAIMSIMHU
npousBoauTeNst. MemOpaHbI-BKIaabImH ¢ 8,0 UM opamMu
nokpeiBanck Matrigel (BD Biosciences, CILIA) wnn
ObruprM KosutareHoM I tuna (Gibeo, CIIIA), mocie yero B
BEPXHIOI YacTh WHBa3WBHOW Kamepbl BHOCHIIM TPHUIICH-
HU3UPOBAHHBIE OTMBITHIE KJIETKH B PaBHOM KOHLEHTpa-
LMY, B HIDKHIOIO 4acTh KaMmepbl — IIOJIHYIO POCTOBYIO
cpeny ¥ uHKyOupoBaiu B TeueHue 24 4 mpu 37 °C B dKCH-
KaTope BO BIIQXHOM ra3oBoil cpene, coxpepxamei 5 %
CO,. Ilocne nuky6aru MeMOpans! 15 MuH (puKCHpOBaIH
B 4 % pactBope hopManbIeruia U OKpaIIuBaIl KPHUCTAN-
maeckuM GuosetoBbiM (Sigma-Aldrich, CIIA). Heunsa-
3UPOBABIINE KIETKH, HAXOAMBILIHUECS Ha BEPXHEH MOBEpX-
HOCTU MeMOpaHbl, yhaiasinu. [loncuer MHBa3MpOBAaBLIUX
KIIETOK Ha HW)KHEH MOBEPXHOCTH MEMOpPaHbI MTPOU3BOIH-

TEIIbHOCTH JIHK YyenoBeKa (ON-TARGETplus  1u B 5 HE3aBHCHUMBIX IOJISX 3PEHUS CBETOBOI'O MUKPOCKO-
Non-targeting Pool, Dharmacon, ThermoScientific). ma ( x 200).
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Puc. 2. PacnpeneneHne KISTOK, OKPAIICHHBIX aHHEKCHHOM V, mocie Tpancdekuun SiRNA. JlaHHbIe IPOTOYHOM HUTOGIYOPOMETPUH: d —
HT-29, 6 — HCT 116; cepsrit rpaduk — nenenesast siRNA, uepusiii — TUBB3 siRNA. 1o ocu aberpcc — HHTEHCHBHOCTB (uIyopeciieH-

11, OCH OPANHAT — KOJIMYECTBO KIIETOK.
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OneHka aare3MmBHBIX CBOMCTB KJeTOK. Kietku pac-
CEBaJIM B JIYHKH 24-JIyHOUHOTO KYJIBTYpaJIbHOTO ILJIaHIIIe-
ta (Costar, CILIA), npeaBapuTeabHO MOKPBITHIE KOJLIare-
HoM I tuna (Gibco, CIIA). ITocne 2 4 KyTsTHUBHPOBaHHUS
npu + 37 °C cpeny ¢ HeaaAre3npoBaHHBIMU KJIETKAMHU y/a-
msumu. [lomcdeT HeaAre3sMPOBAHHBIX KJICTOK MPOBOIMIIH C
TpunaHoBeIM cuHUM (Sigma-Aldrich, CIIIA). Yposensb
anre3uu (YA) B IpOIIEHTaX BBIYUCIISUIN TIO (hopMyJIe:

YA =100 % — {ducno KJIEToK B CylepHaTaHTE
(Heaare3npoBaBIINXCA) }/ {IUCIIO KIIETOK,
MOCAKEHHBIX B IYHKY} - 100 %.

OneHka amoNTOTHYECKHX H HEKPOTHYECKHX IIPO-
neccoB. OKpacKy KJIETOK IMPOBOAMIIM C HCIONB30BaHHEM
Habopa ANNEXIN V-FITC/7-AAD KIT (Beckman
Coulter, CILIA), cnenyst MHCTPYKLHH IpOonU3BoauTeNs. Pe-
3yNBTaThl YYUTHIBAIU HA MPOTOYHOM IHTOMIyOpHUMETpPE
Becton Dickinson FACScan.

CTraTHCTHUECKYI0 00pa0OTKy MPOBOIMIN C HCIIOJB30-
BanueM Microsoft Office Excel 365 (yimueH3noHHasi Ko-
TIHST), pe3y/bTaThl IPECTAaBICHBI B BUE (CpeaHee + cTaH-
JIapTHOE OTKJIOHEeHHe). JIis aHanM3a JaHHBIX MPUMEHSIIH
ANOVA Tect. HyneBast runoresa OTKIOHSUIACH [IPU 3HAYE-
Huu p < 0,05.

PE3YJNbTATbI U UX OBCYXOAEHUE

B pesynbrare TpaHcdekunuu skcrpeccust fy;-TyOyanHa
Obuta mozasieHa B cpenHem B (3,1 £0,9) pasa B kieTkax
muann HT-29 m B (4,2£1,8) paza — B HCT 116
(p=0,0299 u p =0,0027, COOTBETCTBEHHO TIO JaHHBIM 3
HE3aBUCUMBIX HKCIIEPUMEHTOB) (puc. 1).

[Ipu >TOM KONMMYECTBO WHBA3MPOBABIIMX B MEMOpaHy
KJIETOK YMEHBIIWIOCH B CpeHeM (110 JaHHBIM 3 He3aBH-
cuMbIx 3kcnepuMeHToB) ¢ (36,3 +23.3) no (9,9+44)
kietok B mone 3penus anst HT-29 (p=0,0000) u c
(10,9 £ 10,0) no (2,7£3,2) ns HCT 116 (p=0,0001).
Takoe CHHXEHHE MOXET OBITh CBS3aHO C HECKOJIbKHUMH
(akTopaMu: 3aMeIUICHHEM [BUTaTENIbHOM aKTUBHOCTH,
ru0eblo KJIETOK, a TaKkKe YMEHBIIEHHOW ajre3uei Kie-
TOK K OeJIkaM BHEKJIETOYHOro Marpukca. s uzyueHus
BO3MOKHBIX BapHAHTOB ObLjIa UCCIIEIOBaHA are3UBHOCTD
U3y4aeMbIX KJIETOUHBIX JIMHUNA C “BBIKIIOYEHHOH~ 3KC-
npeccueil B -TyOynuHa, a Takxke BIHAHHE TPAHCHEKIHU
TUBB3 siRNA Ha amontoTnyeckue M HEKpPOTUYECKHE
Mpolecchl. YpoBeHb aare3uu cHusmics c (82,2 £4,2) %
mo (67,2+£79)% (»p=0,0436) ans HCT 116 u c
(73,9 £ 2,5) % no (36,1 £ 11,1) % (p = 0,0044).

HccnenoBanne mponeccoB THOETH KIETOK MPH MOMO-
1M IBOMHOTO MEUYEHHUS aHHEKCUHOM V U 7-aMHUHOAKTHHO-
mutiiHoM [ (7-AA/]) 1103BOIISIET ONPENETUTh KaK aromnTo-
TUYECKHE, TaK U HEKPOTHYECKHUE KIIETKU B KyabType. Ku-
Bble KJETKM HE OKPAlIUBAIOTCd HU AaHHEKCHMHOM V, HH
7-AA]Jl, xieTkn B paHHeW (haze amonTo3a WIM HEKpo3a
MapKupyroTcs aHHekcuHoM V (+) wm 7-A A, cooTBeTcT-
BEHHO, JJI1 MEPTBBIX KJIETOK XapaKTepHa JBOIHas MO3M-

TUBHOCTB (aHHEeKCUH V (+) u 7-AA/l (+)) HE3aBUCUMO OT
MexaHu3Ma ux rubenu. Ha puc. 2 mpeacraBieHbl JaHHbIE
COOTBETCTBYIOILIMX U3MEPEHHI IS aHHEeKCHHA V. Pe3yib-
TaThl OLIEHKU OKpammBaHus 7-AAJl uMenn aHanoOrUYHbIH
xapakTep. V3 mpeAcTaBIeHHbIX Ha pHC. 2 JaHHBIX BHIHO,
YTO KpHBas paclpeneseHus] KJIeTOK, MEYEHHbIX aHHEKCH-
HOM V, B KJICTKaX € MOJABJICHHOH Kcnpeccueit f3y,-TyOymu-
Ha HE OTIIMYAeTCA OT TAKOBOW B KOHTPOJIBHOM KYJIBTYype.

B opranusme uenoBeka skcrpeccus Py -TyOyiamHa Or-
paHUYEHa HEPBHOW TKaHBIO W KieTkamu Cepronu sinyka.
B npyrux opraHax M TKaHSIX MOSBJICHHE 3TOTO M30THIIA
ITUTOCKENETHOTO Oefka OMHCAHO TPH 3JIO0KAYCCTBCHHOM
pocte. B wacTHOCTH, Ha JAHHBI MOMEHT MU3BECTHA POJb
By -TyOynuHa B IPOTHO3€ TEUCHHS U XUMHUOPE3UCTCHTHO-
CTH psiJia OITyXOJIeH, TAKUX KaK PaK JIETKOTO, SMYHUKA, MO-
JIOYHOM JKENEe3bl, KENIyIKa U MOKEITyT0UHOM emne3sl [5].
B Hen3MEeHEHHBIX AMUTENHATIBHBIX KJIETKaX TOJICTOW KHIII-
KU By;-TyOynuH He BcTpedaercs. B xieTkax paka ToicToi
KHIIKU 3KCIIPECCHsl JAHHOW MOJICKYIIbI CKOHIIEHTPUPOBA-
Ha B MHBa3MBHOM (ppoHTE Oomyxomnu [9], 9To MOXKET ToBO-
puTh TMO0 O 3HAUEHUM P -TyOyIMHA HEMOCPEICTBEHHO
JUIS MTHBAa3UBHOT'O POCTA OIyXOJH, THOO O €ro IMPOTEKTOP-
HOW POJIM M 3HAYUMOCTH JUISI BEDKUBAHHS TTyJla MWHBA3HB-
HBIX KJIETOK. B T0/IB3y MOCIeIHETO MPEATOI0KEHHS TOBO-
PUT BBICOKAS YCTOHYMBOCTH JIAHHOTO THMA TyOyJlIMHA K
CcBOOOJIHO-paIUKaJIbHOMY cTpeccy [7].

W3 noy4eHHBIX HaMU JTaHHBIX MOYKHO 3aKJIFOYUTb, YTO
“BBIKJTIOUEHHE” TeHa [3;;~TyOyJIMHA HE SBISICTCS KPUTHYC-
CKUM IS JKU3HEJESITEIbHOCTH KIETKH U HE CTUMYJIUPYET
HU aIloIlTO3, HU HEKPO3 KIJIETOK, YTO COIIACYeTCs C Pe3yJib-
tatamu uccienoannii (2010), B koTOpeIX ObIIA TpoJIE-
MOHCTPHPOBaHa BHUTANbHAS 3HAYAMOCTH [-TyOynamHa, B
TO BpeMsI Kak [3;;-HM30THII HE BIIFSII Ha KH3HECTIOCOOHOCTh
kieTok [4]. OmHako 3TO HE MPOTUBOPEUHT yTBEPIKICHUIO
0 pomu f;,-TyOyJIHHa B BEDKHBAHWHM KIETOK B HeOiaro-
MIPUATHBIX YCIOBUSX.

IIpencraBneHHble pe3yabTaThl TAKKE CBUAETEIbCTBYIOT
0 BaKHOH ponu P -TyOyJIHHA B UHBA3UBHON aKTHBHOCTHU
kierok KPP, 6onee Toro, MoXXHO yTBEp>KAaTh, UTO peau-
3alUsl ATOTO BIMAHUS MOJHOCTBHIO MM YaCTHYHO OTOCpe-
JIOBaHa 4yepe3 BO3ACHCTBUE HA CUCTEMY aJre3uH KIETOK K
MOJIEKYJIaM BHEKJIETOYHOTO MaTpHKCA.

Tak wmu nHave, P -TyOyIHH IpEeICTaBIICTCS IePCIIeK-
TUBHOW MOJICKYJION, Yepe3 OJI0Kaly KOTOpOl KaK Ha ypOB-
HE SKCTIPECCUH T'eHa, TaK U Ha YPOBHE KOHEUHOTO Oenka
MOXHO JOCTUTHYTh CHHMIKEHUS HHBA3UBHOH aKTHBHOCTHU
SMUTENHAJIBHBIX 3JJ0KAUECTBEHHBIX OITyXOJIEH.

Bonpoc 0 HU3KOMOJIEKYIIPHOM BEILECTBE, CIIOCOOHOM
U30UpaTeIbHO OIIOKUPOBATH [By~TyOyNIHH, 10 CUX IOp OC-
TaeTCsl OTKPBITHIM. BOJIBIIMHCTBO UCIIOIB3YEMBIX HA J1aH-
HBIA MOMEHT BEILECTB, BIMSAIOUIMX Ha MOJIUMEPU3ALHUIO
MHUKPOTPYOOUEK, B YACTHOCTH TAKCaHbI U aJIKaJIOUIbI Oap-
BHHKA, HE B3aUMOIEUCTBYIOT C 3THUM HU30TUIIOM. Ilepcrek-
TUBHOW MPEACTaBIIETCS TPYIIa SIOTHIOHOB, CIOCOOHBIX
O00OUTH pPE3UCTEHTHOCTh, OOYCIOBICHHYIO [3-TyOysH-
HOM, OTHAKO UX 3(p(eKT He HOCUT U30UPATEINEHOTO XapaK-
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Tepa U CBA3aH, B IEPBYIO O4Yepellb, C AHTUMUTOTUYECKIM
JIEHCTBUEM.

B namem uccrepoBaHuu Takas OlOKaja JIOCTHUTrallach
BBeZIeHHeM Manbix uHTepdepupyrommx PHK, kotopeie Ha
COBPEMEHHOM JTarle yKe HaYMHAaIOT HCIIOb30BaThCs B Ka-
yecTBe (hapMakoIornyeckux npenaparoB. CHIKEHHE KC-
npeccuu By;-TyOynuHa TakkKe MOXHO MOIY4YUTh IPH I0-
mouu aByxuenodeynoii PHK (dsRNA), muxpoPHK
(miRNA), a taxxe koporkux PHK, oOpasyrommux mmuib-
k1 (shRNA). B kauecTBe mpuMEpOB MOCIEIOBATEIHLHO-
creit siRNA, ycnemno onoxupyromux PHK B-TyOymu-
Ha, MOTYT OBITh ciienyromue (5" — 3'):

GCGGCAACUACGUGGGCGA

AGGAGUAUCCCGACCGCAU

CAAGGUGCGUGAGGAGUAU

CCACCUAGGCCACGUGUGA

GACAUCUCUUCAGGCCUGACAAUUU

GCAUCAUGAACACCUUCAGCGUCGU

CAGCUGGAGCGGAUCAGCGUCUACU

OnHOBPEMEHHO MOXKHO UCIIOIb30BaTh KaK OAHY MOCIIe-
JIOBaTeNIbHOCTh, TAK U HECKONBKO. YeM Oombllie MOCIeno-
BaTEJIbHOCTEH UCIOJIB3YETCS SAMHOMOMEHTHO, TEM BBIIIE
HAJICKHOCThH OJIOKUPOBAHMUS.

K “BbIKkto4eHHI0” Py -TyOyIHHA IPUBEAET U IPUMEHE-
HUE AaHTUCMBICIIOBON MOJIMHYKJICOTUAHON MOCienoBa-
tenpHOCTH K PHK-Tpanckpunry. Kpome toro, B kauectse
areHToB, CHOCOOHBIX CHHU3UTH 3KCIIPECCHIO [3-TyOyauHa,
MoryT paccmarpuBatbes JHK3um mnmm pubosum — dep-
MEHTBI, ClIocoOHBIe creruduuecku paspesars JJHK-nocne-
noBarenbHOCTh Wi PHK-TpaHCKpHIIT, COOTBETCTBEHHO.

BbIBO[bl

Brokana skcripeccun PBj;-TyOylHHa B KJIETKaX KOJIOpPEK-
TaJIBHOTO PaKa HE BIUSET HA )KU3HECIIOCOOHOCTh KIICTOK,

A. C. IlopTHKO 1 Ap.

OJTHAKO CHIDKAeT aJre3vi0 K BHEKJIETOYHOMY MAaTpPUKCY
knetok nmuaud HT-29 wa 40 % (p =0,0044), HCT 116 —
Ha 15% (p=10,0436) 1 UHBa3UBHYIO aKTUBHOCTH B 4,1
(p=10,0000) u B 4 (p=0,0001) paza COOTBETCTBEHHO.
JlaHHble (DaKThI MO3BOMISAIOT pacCMATPUBATH [3;-TyOyIHH B
KauecTBE MOJICKYJIbI-MUIIEHN TpU pa3paboTke MpPOTHUBO-
OITyXOJIEBBIX JIEKAPCTBEHHBIX ITPETIapaToB.

ABTOpBI BBIpaXKarOT OnmarogapHocth ApHe OcTMmany
(Kaponmuuckuii wHCTUTYT, llIBenms) 3a mpemocTaBiicHHE
YaCTH KYJIBTYp KIETOK U PEaKTHBOB.

HccnenoBanne BBITOTHEHO MPU TOomaepkke MexmyHa-
pomHOTO Hay4yHO-TexHWYeckoro meHtpa (Ne B-1636), a
Takke ['ocymapcTBeHHON TPOrpaMMBI HAYYHBIX HCCIIEIO0-
Banuii PecrryOmmku bemapych (Ne 1.2.42).
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BETA-IIl TUBULIN AS A POTENTIAL TARGET FOR BLOCKING INVASIVE

GROWTH OF MALIGNANT EPITHELIAL TUMORS
A. S. Portyanko', S. T. Akalovich?, and T. M. Doroshenko®

! Department of Pathology, Belarusian State Medical University, ul. Dzerzhinskogo 83, Minsk, 220116, Belarus Republic

2 Laboratory for Antibodies and Cytokines Biotechnology, Republic Research & Production Center for Transfusiology
and Medical Biotechnologies, Dolginovskii Trakt 160, Minsk, 220053 Belarus Republic

Invasive growth is the first step of metastatic cascade in the growth of malignant tumors. The mobility of cells, which is a necessary factor of the invasive
growth of malignant tumors, is closely linked to the dynamic structure of cytoskeleton. An important role in cell motility is played by microtubules and actin
microfilaments. Microtubules consist of tubulin — a heterodimer comprising o and 3 subunits, which can be represented by different isotypes. The appearance
of beta-III tubulin in a tumor is essential for chemoresistance and prognosis of some tumors in humans. This study focuses on determining the possibility of
using beta-III tubulin as a target molecule for the suppression of invasive growth. It is established that blocking of the beta-III tubulin expression in colorectal
cancer cells does not affect their viability, but reduces the cell adhesion to the extracellular matrix by 40% for HT-29 (d = 0.0044) and by 15% (p = 0.0436) for
HCT 116) and produces a four-fold decrease in the invasive activity (p = 0.0000 and 0.0001, respectively). These facts allow considering beta-III tubulin as a
target molecule in the development of antitumor drugs.

Keywords: beta-III tubulin; malignant tumors; invasive growth; metastasis; colorectal cancer; cell culture.



