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AHHOTauus

Pecsepatpon, KBepUeTUH 1 reHUCTEeNH, OTHOCALLMECS K NoNMdeHoNnamM BTOPUYHbBIX METaOONMTOB pacTeHUN,
o6nagatoT aHTUKaHLEPOreHHbIM 1 MPOTUBOBMPYCHBIM adhdekTamu, peanuayemMbiMy B pesynbraTe KX nnemo-
TPOMHOro AEeNCTBUS Ha pasnuYHble MakpOMOSEKyIbl KNeTKN. TN COeaMHEHNS MOTYT B3aMMOAEeNCTBOBaTb
¢ OHK, He obpa3sysi koBaneHTHble cBA3KW. [Tpn 3TOM MOXET NPONCXOANTb M3MEHEHNE NPOCTPaHCTBEHHbIX,
PM3MKO-XMMUYECKNX 1 CTPYKTYPHbIX XapaktepucTuk OHK, 4To MoxeT npnBoanTb K HapyLUeHUo YHKLMOHN-
poBaHus 6enkoB meTabonuama AHK 1 Bbi3biBaTh ecTabunmsaumio xpomatuHa. Takve achdekTbl Oblnv onu-
caHbl 4119 HOBOTO NpoTMBOONYyxonesoro npenapata KypakcvHa CBL0137, npuyem nHayLmMpoBaHHas aHHbIM
coeguHeHneM aectabunusauust xpoMmaTuHa NpMBoAMNa K akTMBauumM CUrHanNbHOro MyTv UHTepdepoHa-a.
Wcnonbays knetouHyto nuHuio Hela ¢ TpaHcreHHbIM donyopecueHTHeiM 6enkom mCherry, cogepxalyum B
NPOMOTOPHOM 0B1acTV KOHCEHCYCHbIN CalT CBA3bIBaHUSA MHTepdepoHa-a (ISRE), Mbl npogeMoHcTprpoBanmu
[,0303aBMCUMBIN CTUMYNMPYIOLLMIA 3ddheKT peceepaTpora, KBepLeTUHa U reHUCTENHA Ha aKTUBHOCTb CUTHarb-
HOro nyTun nHTepdepoHa-a. cnonb3oBaHve NPUXN3HEHHON OryopecLeHTHON MUKPOCKOMNMUM Ha KNETOYHOM
nvHumM HT1080 ¢ TpaHcreHHbIM hriyopecLeHTHO-MeYeHHbIM MTMcToHOM H1.5 no3sBonunno npogeMoHCTpupo-
BaTb, YTO [daHHble MonudeHonbl BbI3blIBAOT NepepacnpeaeneHme 4aHHOro NMMHKEPHOro MMCToHa B sapax
kneTok. [NonyyeHHble HaMU JaHHble CBUAETENbCTBYIOT O BO3MOXHOCTY cyluecTBoBaHus [JHK-3aBucmmoro
MexaHu3Ma peanusauuy NPOTMBOOMYXONEBOro AeNCTBUSA pacTUTENbHbIX NONUAEHONOB U HEOBXOAMMOCTH
AanbHeNnLero n3y4yeHus BNMaHNS NonnugeHonoB Ha CTPYKTYPY XpOMaTHA 1 CBA3AHHOIO C 3TUM U3MEHEHNS
PYHKLMOHMPOBaHKS reHoMa, B YaCTHOCTW Perynsummn curHanbHoro nyTu uHTepdepoHa-a.

KnioueBble cnoBa: pacTuTernbHbIe NOnNndeHorbI, pecBepaTpor, reHUCTENH, KBePLETUH, MHTePdepoH-a,
ructoH H1, Makpomoneky bl KneTku, dpriyopecLeHTHasi MUKpocKkonusl, pepMeHTbI MeTabonusma.
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Abstract

Resveratrol, genistein and quercetin from the group of polyphenols from secondary plant metabolites reveal
cancer preventive and antivirus effects realized via their pleiotropic influence on the different macromolecules
in cells. These compounds can interact with DNA without the formation of covalent bonds. This process is
usually followed by changes in spatial, physical-chemical and structural DNA characteristics that can result
in disfunction of DNA metabolism enzymes and chromatin destabilization. Similar effects were described for
anticancer drug Curaxine CBL0137 in association with activation of interferon-a signaling. We demonstrated
dose-dependent stimulating effects of resveratrol, genistein and quercetin on interferon-a signaling using
Hela cells expressed mCherry protein with interferon-stimulated response elements (ISRE) in promoter.
Furthermore, it was shown by live-cell fluorescent microscopy in HT1080 cells with mCherry-labeled histone
H1.5 that described polyphenols induced the redistribution of this linker histone in cell nuclei. The data obtained
suggest an existence of DNA-dependent mechanism of anticancer effects of plant polyphenols and a need
for further study of crosslinks between the polyphenols’ influence on chromatin structure and the changes in

genome function, in particular, induction of interferon- interferon-a signaling.

Key words: plant polyphenols, resveratrol, genistein, quercetin, interferon-a, histone H1,
macromolecules, fluorescence microscopy, metabolism enzymes.

Beenenne

Amnanu3y ouosornueckux 3QeKToB pecBeparpoia,
KBEPLIETUHA U TEHUCTENHA, BTOPUYHBIX META0O0IUTOB
pacTeHui n3 rpyniibl HOIU(EHOIOB, HOCBSIEHBI MHO-
rouucieHnsle uccnenoBanus [ 1-3]. B oaxkcriepumenTax
Ha TpbI3yHaX ATU COCAMHEHHS dPPEKTUBHO CHIKA-
I0T YaCTOTYy BO3HHWKHOBEHMSI U MHOKECTBEHHOCTb
ONYXOJIEH TOJCTOM KHILKH, UHAYLUHUPOBAaHHBIX 1,2-
JUMETHITUAPA3MHOM HIIH a30KCUMETAHOM, OILyXOJIeH
SIMYHUKOB, HHIYLUUPOBAHHBIX 7,12-nuMeTrnoeH3(a)
aHTpaleHOM, U OMyXOoJiel MOJIOYHBIX JKeJe3, UH-
IyIUPOBaHHBIX 7,12-aumeTnnOeH3(a)anTpaieHoM
n N-MeTmi-N-HHTPO30MOUYEBUHOU, U ap. [4-7].
PecBeparpon, KBepIUeTHH ¥ TEHHCTEHH 00JIaaloT
AHTUINPONIU(PEpPaTUBHBIM, MPOATONTOTHYECKHUM,
MIPOTUBOBOCHIAIUTEIBHBIM 1 HIMMYHOMOIYIUPYFOLM
addexramu [1, 2, 8, 9]. IIpu 3TOM 111 UX IEHCTBUS
B KJIETKaX MJICKOITUTAIOIINX XapaKTepHa IIeHOTPOI-
HOCTh. B "acTHocTH, pecBeparpon umeer Ooiee
20 MOJEKYISIPHBIX MHILIEHEH, BKIIIOYasl KJIETOUYHbIE
penienTopsl, hepMeHTH MeTabonm3Ma THIPOHOOHBIX
KCEHOOMOTHKOB, KOMIIOHEHTHI PsiJia CUTHAIBHBIX
nyTel, TPaHCKPUIIIIMOHHBIE (aKTOpbI, (epMEHTHI
meTabonmu3ma JJHK u crcTeMBl 3MUreHeTHYECKOM
perymsituu Tpanckpunuu [1, 4, 10]. Ananoruussie
JaHHBIE O CYLIECTBOBAHMUHM I1IEJIOTO Psila MOJIEKY-

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2019; 18(1): 50-55

JISIPHBIX MHIIEHEW ObUTH MPOAEMOHCTPHUPOBAHBI JIJIS
reHrcTernHa u kBepueruna [ 11, 12]. IlnefiorponHOCTD
3¢ (hekToB H3y4aeMbIX MOIU(PESHOJIOB JIeTIaeT UCKITIO-
YUTEIHHO CIIOKHOW WHTEPIPETAIIUI0 HHTETPATHHOTO
pe3ynbTara X BO3JEHCTBUS Ha KIETKY, KOTOpas
CTAaHOBHTCS HEBO3MOYKHOW 0€3 UCTIONb30BaHMUS COOT-
BETCTBYIOIIMX 0a3 gaHHbIX [ 1]. Kpome Toro, pecrepa-
TPOJI, KBEPLETHH M TEHUCTEHUH IPEICTABISIOT OO0
JAHK-TporHbIe coequHEeHHS, CITOCOOHOCTH KOTOPBIX K
WHTEPKAJSINN ITOKa3aHa TyIIeHuEM (ITyopeCeHITIH
B cucteme JIHK-EtBr [13—15].

OTH JaHHbBIC, B COMOCTABICHUN C PE3yJbTaTaMu
UCCIIEI0BAaHUM 1O BIMSHUIO MHTEepKanstopo JJHK
u YBJI Ha cTpyKTypy HM CBOMCTBa myruiekca [16],
MO3BOJISAIOT CUUTATh, YTO M3ydaeMble HAMU IOJH-
¢denonsl, B3aumoneictsys ¢ JJHK, moryr BausTh
Ha TEOMETPUYECKUE XapaKTePUCTUKU U TEPMOIH-
HaMHUYECKYI0 CTaOMIILHOCTh AYIIEKCa, THOKOCTh U
(bH3HKO-XMMHUUECKHE CBOWCTBA OMOTIONIMEpA, a TAKKE
BEPOSITHOCTh (POPMUPOBAHUS U CTAOMIM3ALUU pa3-
JUYHBIX abTepHaTUBHBIX cTpyKTyp JIHK, Takmx kak
G-kBaapymiekcsl, H-JIHK u kpymudopmer. Kpome
TOTO, 3TH COETUHEHHS MOTYT dKPAaHUPOBATh OTIpeie-
JICHHBIC TTO3UIIMYU 110 MaJIOW U OOJIBIION OOPO3IKaM
JHK, koHKypeHTHO MHrHOHpYS paboTy (epMEHTOB
«JIOMalTHEeTro X03sAKWCcTBa». Bcé 3TO MOXET BIUATH
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Ha npouecchl komnaktuzauuu JJHK u tpexmepnyto
OpraHM3aINI0 YKAPUOTHIECKOTO TEHOMA.

B nacrosmee Bpemst 3¢ dekTsl gecTabumm3anuu
xpomatuHa JIHK-TpormHsIMu areHTaMu OB OTTHCAHBI
JIUIIG JIJTsT HOBOTO TPOTHBOOITYXOJIEBOTO Iperapara
CBLO0137[17, 18] u psina y3k000p0310IHBIX TUTAHIOB
(YBJD) [19]. Ilpuuem mipu netictBun kak CBLO137, Tak
n YBJI HaOmonanoch MOBBIIICHUE YPOBHS 3KCIIPEC-
CUH PETPOTPAHCIIO30HOB U JPYTUX MOBTOPSIOMINXCA
nocinenoBarensHocreit JIHK. Oto, B cBOIO ouepenb,
JIOJDKHO TIPUBOJUTH K aKTHBAIIMU CUTHAIBHOTO ITYTH
nHTepdepoHa-o, Kak 3To ObuT0 mokazaxo st CBLO137
[17]. Hnst m3ygenns stux spdexror CBLO137 Opun
MOJy4eHBl MOJENbHBIE CHCTEMBI, IMO3BOJISIONINE
OIIEHUTH 3aIyCK CUTHAJIBHOTO ITyTH WHTep(hepoHa-o
C TIOMOIIBI0 PETIOPTEPHOrO aHANIM3a U M3MEHEHHUS
JIOKaIu3anuu ructoHa H1 MetomoM mpmKu3HEHHOM
¢dnyopecuenTHON MuKpockonuu. [Ipu u3ydyeHun
a¢¢pexroB CBLO137 akTUBHOCTh CHTHAJIBHOTO ITyTH
unTepdepoHa-o oreHuBany B kietkax Hela mo ypos-
HIO JKCIIPECCUU TPAHCTEHHOTO (hIyOpeCIeHTHOTO
6emka mCherry, MeroIIero B MpOMOTOPHON 00NacTH
KOHCCHCYCHBIH CalT CBSA3BIBAHHUS MHTEpQEpoHa-O
(ISRE). Anamm3 nokanusanuu ructona H1 B smpax
00paboTaHHBIX KJIETOK MpoBo Iy Ha T HT1080
C TpaHCTeHHbIM ructoHoM H1.5, dumyopecuentTHo
meueHHbiM MCherry [17, 18]. Ilpu 3TOM akTUBaIys
CUTHAJIBHOTO MyTH HHTep(depoHa-o HabIronasack
npu Tex ke koHueHTpauusax CBL0137, kotopble BbI-
3bIBAJIM U3MEHEHHUE JloKan3auuu rucroHa H1 B simpax
00pabOTaHHBIX KIETOK. DTH JIaHHBIE COTIIACYIOTCS C
pesyibpTaTaMu uccienoBanus GyHKIui rucrona Hl,
JEMOHCTPUPYIOINMH, YTO CHIDKEHUE COMIEpIKAHUS
psana m3odopm H1 B XxpomarnH-cBsI3aHHON (Ppakinn
TIPUBOJINT K 3aITyCKY IKCIIPECCHH PETPOTPAHCIIO30HOB,
a 3areM uHTepQepoH-3aBUCUMBIX TeHOB [20]. Mcmob-
3ysl MOJIEJIbHBIE CHCTEMBI, Pa3paOdOTaHHBIE IS aHATIH32
a¢pdexroB CBLO137 Ha unTephepOHOBBII CUTHATMHT
I Tuna u nokanuzauuto ructona H1, MOXXHO OLICHUTD
HaJIMYHE U aCCOIMAITUIO aHAJIOTHYHBIX (P (PEKTOB pac-
TUTEJHHBIX MOJIH(PEHOIIOB, BBISBICHUE KOTOPHIX Oy/IeT
CBUJIETEIHCTBOBATh O I1€JIECO00PA3HOCTH H3YUCHHS
MEXaHU3MOB JIEHCTBHS 3TUX COETMHEHHA, CBI3aHHBIX
C HapyuieHus MM TipoiieccoB kommnaktuzauu JJHK u
MIPOCTPAHCTBEHHOW CTPYKTYPBI XpOMaTHHa.

Leap ucciaegoBaHus — aHaJIu3 BIUSAHUS pac-
TUTEIBHBIX MOJU(EHOIIOB pecBepaTposia, KBeple-
THUHA U TEHUCTEHHA Ha 3allyCK CUTHAJIBHOTO IYTH
uHTEp(EpOHa-0 1 JOKaIU3auio ructona H1.

MarepuaJj 1 MeTOIbI

Knemounovte nunuu. B paboTe MCITOIB30BaHBI
cnenyrorue kinetounsle muaIN: HT1080 (ATCC),
HT1080-H1-mCherry, HeLa-TI-ISRE-mCherry. ITo-
CJIE/IHUE JIBE JIMHUY OBUIN TTOJTyYeHBI B J1a00PaTOPUN
K. I'yporoii, kak 3T0 ObUIO omucaHo panee [17].
Knerku KyJabTHBHPOBAIM B CTAaHJAPTHBIX YCIOBHUSIX
(+37 °C, 5 % CO,) B kynbTypansHoii cpenre DMEM
(Dulbecco’s modified Eagle’s medium, nBoitnas
Moaudukanus cpensl Mrna) ¢ nodasnennemM smOpuo-
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HaJIbHOM Tenstubeii ceiBopoTkH (10 %), L-rimytamuna n
CMECH aHTHOMOTHKOB EHULIMUIMHA-CTPEITOMHUIIMHA
(OTKyma peakTHBBbI).

AHK-mponnvle coeounenus

B pabote 1cronb30BaNnCh CIIETYONINAE PACTHTEIb-
Heie noyudenonsl: pecBeparpod (Selleck Chemical
LLC), kBepuetuH (Sigma Aldrich), renucrens (Sigma
Aldrich).

Ilpusicusnennan Knemounas MUKpoCcKkonus

st naHHOTO MCcaenoBaHus Oblla UCIONIb30BaHa
kierouHas auHus HT1080 H1-mCherry. Knetkn
KyJIBTUBUPOBAJIN B 48-JyHOUHBIX IUIAHIIETaX C IPO-
3pagasiM 1HOM (Mat-Tek Corporation (Ashland, MA,
USA). OuieHKy BIHSHHS PACTHTEIBHBIX MOTH(EHOIIOB
Ha COCTaB KJIETOYHOH MOMYNALNU B 3aBUCUMOCTH OT
nokanu3anuu rucrona H1.5 B sapax ki1eTok nposo-
WM gepes 24 1 nocie 00padoTKH ¢ TOMOILBIO HHBEP-
TUPOBaHHOTO MUKpockona Zeiss Axio Observer Al ¢
UMMEpCHOHHBIM 00bekTHBOM NAchroplan 100%/1.25
u kamepoii Zeiss MRCS ¢ mporpaMMHbBIM 00ecTiedeHu-
em AxioVision Rel.4.8. B HekoTophIX cinydasx nepen
aHaJIN30M QITYOPECIICHITHHN KIISTKH (PUKCUPOBAJIUCH B
4 % mapadopmanpaeruie B TedeHue 10 MuH.

IIpomounas yumodgpnyopumempusn

Knerku nmuann HeLa TI ISRE-mCherry nnkyOu-
posanu ¢ JIHK-TpornHbIME COSTUHEHUSMHE B TCUCHHE
48 4 B CTaHJAPTHBIX YCIIOBUSX, 3aTEM CHUMAJIH C MOJI-
JIO’KKH C TIOMOIIIBI0 pacTBOpoB Bepcena u Tpuricuna,
neHTpudyrupoBanmu 4 muH npu 1100 06/MuH 1 Tipo-
MBIBaJIM 0CAI0K B OMHOKparHoM Oydepe PBS. Ananms
pacrpeneneHns: KIeTOYHOH MOIMYIAUH 10 YPOBHIO
(hiryopecrieHIInH TPOBOAMIIH Ha MMPOTOYHOM IIUTOME-
tpe BD LSRII UV A Cytometers (BD Biosciences,
San Jose, CA, USA). Ilony4yeHHbIC TaHHBIC aHATTU3U-
poBaiu ¢ nomoubio nporpamMmmbl WinList 3D (Verity
Software House, Topsham, ME, USA).

Cmamucmuueckasn 00padomka 0anHbIX

Bce skcnieprMeHTHI BBINOJIIHEHBI B TpeX OHOIO-
TMYECKHUX MOBTOpaxX C aHaJIM30M TpHILIETa Mpod B
KaxzaoM u3 HuX. CpenHue 3HAUCHUSI M CPEIHEKBA-
JIPaTHYHbIE OTKJIOHEHUS PACCUUTHIBAIIN C TIOMOIIBIO
nakera nmporpamm Microsoft Excel. Jlist onpenenerust
CTaTUCTHYECKON 3HAUUMOCTH BBISIBIICHHBIX Pa3InIHi
UCIIOIb30BAJIM NAPHBIA JBYXBBIOOPOYHBIH t-TECT
CrplozieHTa 7S CPeIHUX.

Pesyabrartsl u o0cyxkaeHue

Ha nepBom sTare ucciienoBanus Obliia onpesene-
Ha IMUTOTOKCUYHOCTH PECBepaTposia, TCHUCTEHHA H
kBeprerrHa Ha kietkn Jimanid HeLa ¢ ISRE-mCherry
u H1080 H1.5-mCherry ¢ momomsto MTT-tecra.
MakcuMalibHbIC HETOKCHUHBIC J103bI IIPU 00pabOoTKe
kietok HelLa ¢ ISRE-mCherry B Teuenue 48 u co-
CTaBUJIH [T pecBepaTtpoa u kBepreruHa 100 MM u
61 MKM COOTBETCTBEHHO, a i reaucrenHa 1C20 —
111 MxM. B ¢Bs13u ¢ 3THM B KaueCTBE MaKCHMaJIbHBIX
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Cenucrenn

KOHIICHTPALUI COCAMHEHUH TIPU aHaIu3e X dPQek-
TOB Ha aKTHBAIIMIO CUTHAILHOTO ITyTH HHTEepdepoHa-ao
ncnonb3oBanu 100 MxM 11 pecBeparposia U TeHu-
creuHa u 50 MKM 171 KBEpLIETHHA.

AKTHUBAIIMIO CUTHAIBHOTO MYTH WHTEp(EpoHa-o
OLICHUBAJI METOJIOM ITPOTOYHOH IUTOPITYOPUMETPUH,
YUHUTBIBasI SKCIPeCCHIo peniopreproro rena mCherry ¢
ISRE B mpomoTtopHoii o6mactr gepes 48 4 mocie 106as-
JICHUsI B Cpelly KyJIbTUBUPOBAHUS KJIETOK aHAIN3UpYe-
MOTO0 cOoe/InHeHus. B kadecTBe MO3UTUBHOTO KOHTPOJIS
ucnosp3oBanu 00paborky kierok CBLO137 B noze
0,25 mxM. IIpu o6pabotke kiaerox HeLa-ISRE-mCher-
I'y pecBepaTpoioM B HETOKCHYHBIX KOHIICHTPALUSIX
33 u 100 MmxM uepes 48 4 HAOMIOTAIOCH YBEINYEHHE
aKTUBHOCTH CHT'HAJIBHOTO MyTH HHTEpdepoHa-o B 3,3
u 9,0 pa3 coorBeTcTBEHHO (pUC. 1).

ITpu neiicTBuM HaMeHbIIEH KOHIIEHTPAIUU PECBE-
parpona (11 MmkM) yBelM4eHUE JIOJU KIETOK C (i1yo-
pecuennueit mCherry, npeBbILIaoNnIe KOHTPOILHBIN
YPOBEHb, cCOCTaBUIIO 1,6 pasa, OQHAKO 3TO U3MECHEHHE
He OBIJIO CTAaTUCTHUYECKU 3HAYUMBIM.

eiicTBUE reHHCTeMHA U KBEPLETHHA B KOHIICH-
Tparusx 11 MxM u 5,6 MKM COOTBETCTBEHHO TaKXKe

HE BBI3BAJIO CTATHCTHUECKU 3HAUMMOTO yBEIHMYCHHUS
AKTUBHOCTHU CUTHAJILHOTO Iy TH HHTEep(depoHa-a, oaHa-
KO MeJIach TEHACHIMA K YBEJINUEHHUIO JOJIU KIIETOK C
BbIcOKOM (hrryopecrieniiueit mCherry (B 1,4 u 1,7 paza).
[Ipn ucnonp30BaHWM TeHUCTEHHA B HETOKCHYHBIX
koHueHTpanusx (33 MmxM u 100 MxM) Habmomanoch
YBEJIMUEHHUE JI0JIM KJIETOK C BBICOKOH (hyopecleH-
nueit mCherry — B 6,1 u 20,1 pa3a cOOTBETCTBEHHO.
O0paboTKa KJIETOK KBEPIIECTUHOM B HETOKCUYHOM J103¢
33 MKM BbI3bIBaIA YBEIUUCHUE AKTUBHOCTH CUTHAIIb-
HOTO IyTH HHTe(epoHa-a B 5,9 pasza, a npu JIeHCTBUH
50 MmxM (IC20) — B 14,1 paza.

Takum oOpazom, mpu oOpadoTke kiaetoxk Hela-
ISRE-mCherry usy4aembiMi nonueHOIaMH pacTe-
HUH HaOJIFOIAITN JT0303aBUCUMBIH 2PEKT Ha YPOBEHb
AKTMBHOCTH CUTHAJILHOT'O ITyTH MHTep(EpOHa-a.

Hanee ¢ moMompbl0 METOAa MPUKU3HEHHOH
(iryopecueHTHOM MUKPOCKOIIMH OLICHUBAJIN BINSTHUE
PACTUTENBHBIX MOIH(PEHOIOB Ha COCTaB KJICTOUHOM
MOMYISIAN B 3aBUCUMOCTH OT JIOKQJIM3AI[MX TUCTOHA
H1.5 B simpax kieTok uepes 24 4 nocie 00padoTKu Kiie-
TOK COCAMHEHUSIMHU B KOHLIEHTPALIUSIX, COOTBETCTBYIO-
mx [C50 mpu 48-gacoBoit 06padoTke (puc. 2).

A,

Pecgeparporr, 300 MkM  T'enucrent, 100 MM

Konrpoas

Ksepuernn, 550 MxkM

Puc. 2. Bnuanne OHK-TponHbix coean-
HEeHUI Ha nokanuaauuto ructoHa H1
yepes 24 4 nocrne o6paboTkM KNeTok

(cvHu — rmctoH H1.5 konokanu3osaH
C XPOMaTUHOM, OpaHXXeBbIN — NpoMe-
XKYTOUHbIW TWN, cepbivi — rTMCToH H1.5

NpPenMyLLECTBEHHO NOKanNu3oBaH B
AOpbILLIKax):

A — MeTOo4 NPWKU3HEHHOW MUKPOCKONNUK
KNeTok ¢ doryopecLeHTHO-MEeYEeHHbIM
6enkom H1 (knetouHas nuHmna HT1080-
H1-mCherry); b — pacnpegenexue
a4ep no TUNy fnokanusauum rmctoHa
H1.5
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B o0Opasuax, e obpadorannbsix JHK-TponHbMu
coeanHeHusIMH, rTucToH H1.5 ObL1 KoJIOKaInM30BaH ¢
XpoMaTHHOM B 89 % saep, MpoMeKyTOUHBIN THII, TIPH
KOTOPOM THUCTOH YaCTHYHO HAXOAWICS B SIPBIIIKAX,
nabmonazncs B 11 % sinep, Ipu 3TOM SiAEP € SAPBILIKO-
BOH JIOKaJIM3amnue rucTonoBoro oenka H1 (3-i Tum)
obHapyxeHo He ObuT0. Hambombimme n3MeHEeHUS B
nokanu3auuu ructona H1.5 BeI3Ban peceparpoi B
KOHLIeHTpauuu 333 MKkM: 1o sep ¢ IpoMeKyTod-
HBIM TUIIOM yBennyunach A0 29 %, npu sToM ewgé B
29 % xJ1eToK HAOMIOAATIACh SAPBIIIKOBAS JTOKATN3AITH
ructoHoBoro Oenka. [Ipy 0OpaboTKe KIETOK JBYMs
JPYTUMHU areHTaMH siipa ¢ MPOMEKYTOYHBIM THIIOM
JIOKQJIM3aLMH THCTOHOBOTO OEJIKA OTCYTCTBOBAIH, B TO
e BpeMsi J0J1s KIIETOK C MHTEHCHBHBIM HAKOIUIEHHEM
ructona H1 B sapeIIKax Juis reHUCTEHHA COCTABUIIA
40 %, nua xBepuetuHa — 24 %. Takum oOpa3oM, U3y-
YaeMble HAMH PacTUTEIIbHBIC TIOJIM(EHOIIBI BBI3BIBATIH
JOCTAaTOYHO MHTEHCUBHOE M3MEHEHME JIOKAIU3alun
ructoHa H1.5 B spax kieTok uepes 24 4 mocie Hadasa
00pabOTKH, 4TO IMO3BOJISIET CJICJIATh BHIBOJ] O HAJTMYUH
c11ab0ro XpoMaTHH-JIeCTa0HIM3UpYoIero agdekra y
W3YYCHHBIX COCIMHECHUI.

Hamn nansele 00 akTHBalMM CUIHAJIBHOTO IIyTH
nHTepdepoHa-o pecBepaTposioM M KBEPUETHHOM
COTJIACyIOTCS C pe3yJbTaTaMHl HCCIEeIOBaHUN 00
aKTHBAILlMM 3THMHU COCAMHEHMSMH 3KCIPECCHH I'eHa
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