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BJIMAHUE ®JIABAHOHA I'ECIIEPETUHA HA ABC-TPAHCIIOPTEPHI B
KIIETKAX SACCHAROMYCES CEREVISIAE
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Beenenne. ABC-tpancnoprepsl — 3T0 Oo0sbIIOE CEMEHCTBO OENKOB, KOTOpBIE C
nomotbio THAponmn3a AT® OoCymecTBIAIOT TPAHCHOPT dYepe3 MeMOpaHy pa3HOOOpa3HBIX
cyoctparoB. HecmoTps Ha 1O, uTo ABC 0GenKky BBITOJHSIOT MHOXKECTBO IMOJE3HBIX (YHKIIHIA,
AKTUBHOCTb HEKOTOPbIX ABC-TpaHcnopTepoB sBIIAE€TCS NPENATCTBUEM IS JICUEHUS Pa3IMUHbIX
onkoynoruii [1]. XoTs XuMHoOTepaneBTHUECKHe mpenaparbl 3()(eKTHBHO yOHUBAIOT pPaKOBBIE
KJIETKW, JAaHHbIE KJIETKHM MOTYT 3allUIlaTh ce0s OT TaKuX TOKCUYECKUX COEAMHEHHUH B
pe3ynbTare pa3BUTHs MEXaHHM3MOB MHOXXECTBEHHOU JlieKapcTBeHHOW ycrtoitumBoctu (MJIY). B
HAcTosilee BpeMsl MAET AKTMBHOE H3YYEHUE MEXaHHW3MOB M CpPEICTB NPEIOTBpPALICHUS H
ycTpaHeHus: pazButuss MJIY Ho, HECMOTps Ha 3TO, CYIIECTBYIOT TPYIAHOCTH IpH paboTe C
KJICTOYHBIMH JIMHUASMHM MIIEKOMUTAKOMUX [2]. B CBS3M €O CIOXHOCTSIMHU BEJIECHHUS KIETOYHBIX
KYJbTYp, BCE Hallle CTAIN IPUMEHSTh IPOXKKH S. cerevisiae B Ka4€CTBE MOJIEIHLHOTO OpraHu3Ma.
CymiecTByeT menbii psax moxaymsitopoB MJIY 06enkoB, HO MHOTHE U3 HHUX OKa3bIBAIOT
ryOuTeNbHOE ACCTBHE Ha HOPMaJIbHBIE KIETKH. OCHOBHBIM TpeOOBAaHUEM IMPH MOUCKE HOBBIX
uHruouTOpoB MJIY OenKoB ABIISIETCS HU3Kask TOKCUYHOCTh. [10 TUTEpaTypHBIM TaHHBIM, TAKUMHA
COCTMHEHUSIMU MOTYT OBITh MOMM(EHOIbHBIE HU3KOMOJIEKYIISIPHBIC COSTUHEHHS — (DITaBOHOUIBI
[3]. B cBsi3u ¢ 3TUM, 117610 paOOTHI ABJISETCS UCCIEIOBAHNE KIETOYHBIX MEXaHU3MOB JICHCTBHS
recriepetuHa Ha MJIY Genku B kietkax S. cerevisiae.

Martepuannl u Mmetoasbl. Vccienoanue BnusiHus recriepetna Ha ABC Geku B KIIeTKax
TIPOXKIKEN S. cerevisiae OCYIIECTBIISUIN MPH TTOMOIIM MPOTOYHOM 1tuTodryopumeTpun. Kinetku S.
cerevisiae Beipamuanyu pu 30 °C B nuTaTtensHOi cpese cieayromero cocrasa: 4% TIIOK03a,
2% nIpoxKEeBOU IKCTPAKT, 4% nenToH. B kauecTBe cybcTpaTa HCIIOIB30BAU TIIOKO3Y.

B xome nmponenaHHBIX ~O3KCIEPUMEHTOB, HaMHM OBLJIO YCTAHOBJIEHO, YTO HAa
norapupmuueckoir (aze pocta OTCYTCTBYeT WM OdYeHb ciabas dkcrpeccuss ABC-
TpaHcnopTepoB. B cBs3u ¢ stuMm (raBaHoH recnepeTuH 3¢ dekroB He mokazan. lobasineHue
¢dbnaBaHoHa recriepeTiHa NpHU KoHmeHTpanuu 50 MKM Ha cranmoHapHOW (a3e pocTa BBHIZBAIO
YBEJIMUEHUE MPOLICHTA KJIETOK, 00JIAa0IINX KaTbIIEMH-3aBUCUMON (piryopecueHnuii B 5 pa3 1o
CPaBHEHHUIO C KOHTPOJIbHOM I'PYNIION. YMEHBbIIEHNE KOHIIEHTPALMA HE OKa3bIBAJIO BIMSHUSA HA
CTETeHb WHTHOMpYIOIIEro JeicTBusi (ruaBoHOMIA. DTO TMO3BONSET MPUMEHATh JaHHBIN
¢1aBOHOMA B HU3KMX KOHIEHTpaUMsAX I MofjaBieHus akTuBHOCTH ABC-TpancmoprepoB ¢
[EJIbI0 MUHUMU3ALUN MMOOOYHBIX TOKCHUYECKUX 3PQPEKTOB. ITO TOBOPUT O TOM, YTO IAHHBIH
(b1aBOHOMA MOKHO MPHUMEHSATHh IMPU MAJIEHbKUX KOHIIEHTPALMSIX JJIS MOJaBJIEHUS aKTUBHOCTHU
ABC-TpancnopTepos, 4To erie 00JblIe CHUKAET ero TOKCHUECKOe ACWCTBUE Ha KIIETKY.

Hayuno-uccnenoBatenbckass  paboTa  BBINOJHSAJIACh  OpU  TMOAJEPKKE  TpaHTa
Benopycckoro pecnybnukanckoro gonaa ¢pyHaaMeHTanbHbIX uccienoBanuit (Ne M19MC-033
ot 02.05.2019), I'P Ne 20200121.
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Introduction. ABC transporters are a large family of proteins that, using ATP hydrolysis,
transport a variety of substrates across the membrane. Despite the fact that ABC proteins
perform many useful functions, the activity of some ABC transporters is an obstacle for the
treatment of various cancers [1]. Although chemotherapy drugs effectively kill cancer cells,
these cells can defend themselves against these toxic compounds as a result of the development
of multidrug resistance (MDR) mechanisms. Currently, there is an active study of the
mechanisms and means of preventing and eliminating the development of MDR, but, despite
this, there are difficulties when working with mammalian cell lines [2]. Due to the complexities
of cell culture management, S. cerevisiae yeast has been increasingly used as a model organism.
There are a number of modulators of MDR proteins, but many of them are detrimental to normal
cells. The main requirement in the search for new inhibitors of MDR proteins is low toxicity.
According to the literature, such compounds can be polyphenolic low molecular weight
compounds - flavonoids [3]. In this regard, the aim of this work is to study the cellular
mechanisms of the action of hesperetin on MDR proteins in S. cerevisiae cells.

Materials and methods. The study of the effect of hesperetin on ABC proteins in S.
cerevisiae yeast cells was carried out using flow cytometry. S. cerevisiae cells were grown at 30
° C in a nutrient medium of the following composition: 4% glucose, 2% yeast extract, 4%
peptone. Glucose was used as a substrate.

In the course of our experiments, we found that there is no or very weak expression of
ABC transporters at the logarithmic growth phase. In this regard, the flavanone hesperetin
showed no effects. The addition of the flavanone hesperetin at a concentration of 50 uM at the
stationary growth phase caused an increase in the percentage of cells with calcein-dependent
fluorescence by 5 times compared with the control group. A decrease in concentration did not
affect the degree of inhibitory effect of the flavonoid. This allows the use of this flavonoid at low
concentrations to suppress the activity of ABC transporters in order to minimize toxic side
effects. This suggests that this flavonoid can be used at low concentrations to suppress the
activity of ABC transporters, which further reduces its toxic effect on the cell.

Research work was carried out with the support of a grant from the Belarusian
Republican Foundation for Basic Research (No. M19MC-033 dated 02.05.2019), GR No.
20200121.
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