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YPOBEHD SKCITPECCUUN 'EHOB NTHUILINALINNU [IBETEHUA
(CONZ1, GIGZIA, GIGZI1B, FKFIA, FKFI1B) B ITPOPOCTKAX
B YOIOBUAX JJIMHHOI'O AHA PASJIMYAET PAHHE-
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Hacryruienue pennponyKTuBHOM (pa3bl pa3BUTHS Y
BBICIIMX pacTeHU onpeaeseTcsl HMpKaIHbIMU PUT-
MaMU, BaXKHBIM 9KOJOTMYE€CKMM CUTHAJIOM I yCTa-
HOBKM KOTODPBIX CIYXUT doTornepuonusm. Ilokaza-
HUST OMOJIOTMYECKUX YaCOB COIMOCTABJISIIOTCS CO CBE-
TOBBIMM CUTHAjlaMM, W pacTeHMHE 3allBeTaeT IIpU
JUIMHHOM (oToriepuoae (6oiee 12 4; IIMHHOIHEB-
HbI€ BUBI), KOPOTKOM (poTonepuroe (KOpOTKOTHEB-
HBIC) WM HE3aBUCUMO OT IMHBLI (POoTOoHepuoaa
(HelTpalbHbIe; OMHAKO KOJIWYECTBO I[BETKOB OO0Y-
CJIOBJICHO COOTHOIIIEHMEM OHS 1M HOYM). BaXHbIM
KOMITOHEHTOM OCHOBHOIO ILIMPKaAWUaHHOTO OCIIWJI-
JIsiTopa (3HAOTEHHBIEC Yachl) CYMTAETCS TPAHCKPUII-
uuoHHbI dakTop (T®) GIGANTEA (GI). Ha npu-
MEpe MOJICIbHOTO JJIMHHOIHEBHOTO BUna Arabidopsis
thaliana L. noka3aHo, 4To 6e10K Gl coBMecTHO ¢ pe-
mentopom cuHero cBeta FLAVIN-BINDING,
KELCH REPEAT, F-BOX 1 (FKF1) ctumynupyooT
skcrpeccuto reHa T CONSTANS (CO), uHayKTO-
pa LUBETEHHUSI pacTeHUs NpU JJIMHHOM AHe [1]. DTo
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MIPOUCXOAUT OJlarogapss TOMY, UYTO KOMILIEKC
GI/FKF1 criocoGcTBYyeT Aerpanaliii TpaHCKPUIITOB
Td CYCLING DOF FACTOR 1 (CDFI), CDF2 un
CDF3, yyactByrommx B penpeccuu CO [2, 3]. [Tomumo
perynsiunu BpemeHu nseteHust, GI u FKF1 umeror u
JIpyrue, He MeHee BaXKHbIe (PYHKIIMU. AKTUBHOCTh pe-
nenropa FKF1 kputnuna mis ¢poromopdoreHesa [4].
T® GI urpaer MHOXECTBO poJicii, BKJIIOYas ydacTUe B
rnepegaye CBETOBBIX M TOPMOH-OMOCPETOBaHHBIX
CUTHAJIOB, YUIMHEHUM TUIIOKOTWSI, HaKOIUJICHUU
KpaxMayia ¥ XJIOpO(UJIJIOB, TpaHCIIMPALUU, YCTOM-
YUBOCTU K CTpeccaM (repOuLraaM, XoJoay, 3acyxe 1
M30BITKY coii) [5—7]. OmHako HamOosee 3HAYMMOIM
dyuknaueit T® GI cuuraercs momaepkaHue KOPPEKT-
HOTO I[IMPKAJIHOTO MeprOoaa y pacTeHUs MyTeM PeryJisi-
LIMY [IPOTEaCOMO3aBUCHUMOI Ierpagaliuii JpyTroro 1eH-
TpaJibHOTO I1MpKaguaHHoro ocuwmwuisitopa TIMING
OF CAB EXPRESSION 1 [5, 8].

Kykypy3a (Zea mays L.) sBasercss pe3yabTaToM
JIOMECTUKALIUU TeOoCUuHTe (Z. mays ssp. parviglumis),
pacTeHus1 KopoTkoro aH: [9]. JanbHeiass ceaekims
KYJbTYPbI CITOCOOCTBOBAJIA MOSIBIICHUIO pa3HOOOpa3usi
peaKLuii JAHHOTO BUIa HA IPOIOJIKUTEILHOCT (hOTO-
Ieproaa, U COBpeMeHHBIe 00pa3Lbl KYKypy3bl CUMTA-
I0TCSl HEUTpaIbHBIMU, T.€. HEUYBCTBUTEIbHBIMU K (DO-
TONEPUOIY B OTHOIIEHUU LBETeHUs. TeM He MeHee
3aJepKKa IBETEHUSI U U3MEHEHUSI B COLIBETUM IIPU
JJIMHHOM JIHE CBUJIETEJILCTBYIOT O COXpaHEHUU Bax-
HOCTHU (poTomepruoaa IIst KYKypy3bl IIpU nepexone K
penponykKTuBHOM ctaguu pa3sutus [10]. KoHcepsa-
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Taomuna 1. XapakTepUCTUKM JIMHUM, OTOOpPaHHbBIX [JI1 aHAJIM3a TeHHOM 3KCTIIPecCuu

®da3za Bcxombl- CymmMma
CyMMa aKTUBHBIX I'pynma crienoctu

Jlunus CpoK crenoctu LIBETeHUE/BereTalu- 3(hhHeKTUBHBIX

. TeMIIepaTyp no ®AO

OHHBIIT TIepuoa, THU TeMIeparyp

L1 Pannecnienas 39/80 2200 900—1000 100—199
L2 O4yeHb MMO3IHECTIENas 72/165 3200 1300 600—699
L3 [MosnHecnenas 63/150 2800 1200 400—499
L4 Pannecnenas 50/90 2200 900—1000 100—199
L5 O4eHb MMO3IHECTIENas 72/165 3200 1300 600—699
L6 CpenHe-no3aHecHenas 57/130 2600 1150 300—399

TUBHOCTbH (I)OTO‘IYBCTBI/ITCJ'[LHOI‘O MEXaHMU3Ma pEery-
JISILMM TIepexoia K peTpoayKTUBHOM (ha3e moATBep-
KIOACTCdad HaJIM4YUEM B TI€HOME KYKYpPY3bl T€HOB
CONSTANS of Zea mays 1 (CONZI), GIGANTEA of
Zea mays 1 A v B (GIGZla, GIGZIb), ZmFKFla n
ZmFKFIb [1, 2].

IIpu kopoTkoM mHe TMK 3Kcrpeccuu CONZ]
MPUXOJUTCSI HAa HOYb, TOTAA KaK JHEM TPaHCKPUII-
1IMsI TeHa CTpeMUTCs K Hyto. [Ipu JjIMHHOM HE naT-
TepH “JIeHb—HOYb~ CYILIECTBEHHO MEHee YIIOPsIao-
YeH, OHAKO TOXe MOJABEPKEH CYyTOUYHBIM KoJieOaHU-
sIM, YTO TOBOPUT O CIIOCOOHOCTU COBPEMEHHBIX
COPTOB, IMHUIA U TMOPUAOB KYKYpYy3bl pa3indyaTb U3Me-
HeHus ¢oTorneprona, HeCMOTpsI Ha JIEKJIapUpyeMylo
HEYyBCTBUTEIBHOCTb K HUM y BUJA C TOYKU 3PEHMUS
useteHus [1]. I1pennonaraercs TakKe, UTO TaKOi IaT-
TEPH BKCIPECCUN T'eHa MOXET XapaKTepu30BaThCsl Kak
PYOMMEHTApPHLIN, T.€. aKTUBHOCTh I'eHa OOJIbllle HE
OKa3bIBaeT CYILIECTBEHHOTO BJIMSIHUSI Ha IIBETEHUE
KYKYypy3bl, JIMOO oTornepron MpoaoKaeT BO3IEH-
CTBOBaTh Ha Tepexoll K PENPOAYKTUBHOMY Pa3BUTHUIO,
HO HE CTOJIb OYEBUIHO, KaK y MPEAIIECTBEHHUKA KYKY-
py3bl — TeocuHTe [1]. KpoMe Toro, 4yBCTBUTEILHOCTD
KYKYpY3bl K (DOTONIEPUOLY MOXKET CIIAKUBATLCS MPU
PEryJSITOPHOM BKJIIOYEHUU aBTOHOMHOTO ITyTH 1IBE-
TeHus [1].

I'enbl GIGZ1a v GIGZ1b nmeroT 1100 MpaKTUde-
CKU MACHTUYHBIE MAaTTepHBI 3KcIpeccuu [1], mmubo
GIGZla »kcnipeccupyercs cuibHee, 9yemM GIGZIb
[11]. HezaBucuMo oT choToneproaa MakKCUMyM TpaH-
ckpuntoB GIGZ1a v GIGZ1b npuxoguTCs Ha CBETO-
Bylo a3y, TNpeallecTBYIOUIYI0 WHAYKIIMU TpaH-
ckpunuuu CONZ] [1]. ITpu nauHHOM oTorepuoe
MUK HauBbIclIeit akcnipeccuu GIGZIa v GIGZ1b na-
OomaeTcsl Mo3Xe, YeM B YCIOBUSIX KOPOTKOTO JTHS.
Kpome Toro, mosiiasieTcsi TOTOJHUTEIbHBIN MUK B
CyTOYHBIX Konebanusx CONZI, KOTOphIii He Koppe-
JIIPYET ¢ MarTepHoM reHoB GIGZ] v 3a MHOYKIIWIO
KOTOPOTO MOTYT OTBEYaTh Fe€Hbl pelenTopa CUHETO
ceeta ZmFKFla v ZmFKFI1b [1]. Ilpeanonaraercs,
yto 0enkn ZmFKF1 o6pasyior komruieke ¢ GIGZ1,
U 3TOT KOMILJIEKC CHOCOOCTBYeT Aerpamaluyd TpaH-
ckpuntoB CDF, yuactBytomux B peripeccuu CONZ1,
KakK 3TO IIPOIeMOHCTpUpoBaHo s A. thaliana |2, 3].

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHW O XXKHU3HU

B cBsI3u co ckazaHHBIM, OKa3bIBaeTCsl HEOXUIAH-
HBIM, 4TO, KaK OBLJIO ITOKAa3aHO, BLIKJIIOUCHUE OMHOTO
u3 AByX reHoB GIGZ1 He 3aMenJIsieT, a YCKOPSIET Ha-
CTYIUIEHUE LIBETEHUS KYKYPY3bl B YCJIOBUSX JJTUHHO-
ro nus [11, 12].

Llenapio JaHHOTO UCCICAOBAHUS CTajl ITOUCK BO3-
MOXHOM 3aBUCHUMOCTH YPOBHSI 3KCIPECCUU TEHOB
CONZI, GIGZla, GIGZIb, ZmFKFla v ZmFKFIb B
YCIOBUSIX JUIMHHOTO (hOTOIleproaa OT CPOKOB UHU-
LMAlIMK [IBETEHUsI 00pa31i0B UHOPEIHBIX JIUHUM KY-
Kypy3bl, KOHTPACTHBIX MO YCJIOBHOMY MHAEKCY CKO-
pocrienoct DAO (FAO).

B pab6ote 6bu11 cob30BaHbI 20 TUHUMN KYKYpY-
3bl cejekluu MHCTUTYTa CeIbCKOTo XO3sIMCTBa
(MCX) KBHII PAH. ITo 10 06pa31ioB Kaxknaoii JTMHUN
ObUTH BhICESIHBI B cepenrHe mast 2022 r. B mone MCX
(KBP, 43°35' ¢. 111.) 1 0XapaKTepu30BaHEI IO KaTETOPH-
M GAO (Bkiroyast IIpOIOJLKUTENLHOCTD IIEpUoaa Be-
reraiyu, cyMmmy 3(OEKTUBHBIX TEMIIEPATYpP U PSII APY-
rux (paKToOpoB) B peskUMe JJIMHHOTO THS (Mail—1I0Ib B
KBP xapakrepusyercs 14—15 4 nHem).

brulo moka3zaHO, 4YTO XXEHCKUE colBeTus (Oymy-
1M MOYaToK) y 00pa3iioB HAYMHAIOT LIBECTHU B Tie-
puon C TpeTbeil NeKanbl UIOHS MO TPEThIO JAEKaay
utofis. OnpeaeseHue IIUTEbHOCTU (peHoIornye-
cKux (pa3 Mo3BOJINIIO OXapaKTepU30BaTh IBE JIUHUU
KaK paHHecIesble, ABE JUHUU KaK OYeHb MO3AHE-
CITeJTbIe, M OCTaBIIKecs 16 TMHMIA KaK pa3Hble BapuaH-
Thl O3AHecTea0oCcTH. sl nanbHeiiliero aHajausa Obl-
JIM BBIOpAHbI 6 TUHMIA, TIPEICTABIISIOIINE TP OCHOB-
Hble KOHTPACTHBIE TPYMIIbI CIIEJIOCTHU: TI0 IBE JIMHUU C
DAO 100—199 (parnecnensie), 300—400 (TTo3aHece-
neie) u 600—699 (oueHb MO3MHECHENbIE) COOTBET-
CTBeHHO (Tabi. 1).

3epHa OTOOpPaHHBIX IIECTU JUHUN KyKYypy3Hhl, CO-
OpanHbie B 2022 1., mpopamuBaiu B 2023 1. B yBIaXK-
HEHHOII MOYBE, B YCJIOBUSIX SKCIEPUMEHTAILHOM
YCTAaHOBKM UCKyccTBeHHOTro Kinrmara (DYUK OUILL
ouotexHonorun PAH) npu gnuHHOM (oTonepuose
(meHn/Houb: 16/8 4, 23°C/25°C) mo ctaguu o6paso-
BaHUsA 4 MMcTheB. JINCTOBOI MaTepuan IIPOPOCTKOB
KCIIOJIb30BAJIM [IJIsl OTIpeeSIeHUsI YPOBHSI SKCIIpec-
cum reHoB CONZ1, GIGZla, GIGZ1b, ZmFKFIla n
ZmFKF1b. TkaneBbie IPOOBI OTOMPAIIN CITYCTS 4 4
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Puc. 1. YpoBens akcripeccuu reHoB CONZ1 (NCBI Gene 1D 100147736), GIGZ1a (100147733), GIGZ1b (100272803), ZmFKF1la
(100383277) u ZmFKF1b (100279726) B 11ucTe mpopocTKa oopa3ios 1uectu JiuHuii (L1—L6) Kykypy3sl Z. mays, pa3indalonixcst
0 CpOKaM CIeJIOCTH, CITycTs 4 4 mocjie paccBera (IIMHHbBII ¢doTorepuon). Mcnonb3oBanuble npaitmepsl: CONZI (5'-GGT-
CAGTGCTTACACAGATTCC-3'u 5'-TGTCTGTCGTTGCCATGTTGTC-3'); ZmFKFla (5-TCAACGCCGCCTTCGAGG-3'
u 5'-GGGTGTCGCCTTTGGGCAT-3"); ZmFKFI1b (5'-GTCATATACGTCAACGCCGCA-3' u 5-GATGTCGCCTCTGG-
GCTC-3"); GIGZIa (5'-CAGTTTACAGCTGACACCGATCAA-3' u 5'-GCTCCGGATGATGAAGAACAAAAG-3"); GIGZ1b
(5'-AGTGAGCAGTTCCCTGAAGATG-3' u 5'-GCTCCGGATGATGAAGAACAAAAG-3'). PedbepeHcHblil TeH — Zea mays
polyubiquitin (NM_001329666.1; 5'-ATCGTGGTTGTGGCTTCGTTG-3' u 5'-GCTGCAGAAGAGTTTTGGGTACA-3"). Pe-
3ynbTaTthl PB-TTLIP cratuctuuecku o6padotansl (one-way ANOVA) c nomotibio Graph Pad Prism v. 8 (GraphPad Software Inc.,
CIIIA) Ha OCHOBE IByX OMOJIOTMYECKUX M TPEX TEXHUUECKUX NOBTOPOB (p-value < 0.05 mjist 3HAUMMBIX pa3IndUil B 3KCIIPECCUUI
reHa). Hag cron6uamu 6ykBamu “a”, “b” u “c” 0603HaueHO 00beAMHEHNE 00PAa310B 110 KJIaCTEPaM CO CTATUCTUYECKHU CXOMHOM

TE€HHOM KCIPECCUEN.

mocje Havaja cBeTOBOI (ha3bl. BeiOOp BpemMeHHOI
TOYKHM OBLJT OCHOBAH Ha TAHHBIX O CYTOYHBIX KOJieha-
HUSIX YpOBHS 3Kcripeccuu reHoB CONZI, GIGZ1a n
GIGZ1b ipy IIVHHOM JHE: B paCCBETHBIE YaChl KC-
npeccuss CONZI vnet Ha crian, a GIGZla n GIGZ1b —
Ha noabeM [1]. Takke ObUIO y4TE€HO, YTO accolra-
nus 6enkoB FKF1 u GI, Heo6xomumasi 11t MHOYK-
1uu reHa CO, MpOUCXOOUT T101I BO3AEUCTBUEM CBETa
M paspyliaeTrcs B TeMHoTe [13].

M3 50 Mr TkaHM JIMUCTa BBIICISUIM CYMMAapHYIO
PHK ¢ nomnojgHUTenbHOM OYMCTKOM OT I€HOMHOI
JHK (RNeasy Plant Mini Kit 1 RNase free DNasy
set, QIAGEN, TI'epmanus), cuHTe3upoBaiu kJIHK
(GoScript™ Reverse Transcription System, Promega,
CIIA), konnenTpauuio mpenapatoB KJIHK ompene-
sum pnyopuMmerpudecku (Qubit 4, Thermo Fisher
Scientific, CIIIA) n 3 ur kK IHK ucmnons3oBanm mis
aHaju3a FreHHOI 3KCIpPecCUU C TMOMOIIbIO KoJIude-
crBenHoii I11IP B peansHom Bpemenu (PB-ITLIP).
Peakuuio mpoBomuian ¢ Habopom “PeakimoHHast
cMech it nposenenuss PB-TTLP B mpucyrcrBum
SYBR Greenl 1 ROX” (OOO “Cunron”, Poccus) B
cucteme CFX96 Real-Time PCR Detection System
(Bio-Rad Laboratories, CIIIA); mporpamMma: 5 MuH
95°C; 40 uukitoB (15 ¢ 95°C; 50 ¢ 62°C).

JOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAVKHU O XXKHU3HU

B pesynbraTe ObUIO ITOKAa3aHO, YTO 00pa3lbl 00e-
WX paHHECIIeJbIX JUHUM XapaKTepu3ylOTCs CyIle-
CTBEHHO 0o0Jiee HU3KUM YPOBHEM TPAHCKPUIITOB
aHaAIM3UPYEMbIX T€HOB B CDABHEHUM C TIO3THUMMU JIM-
HusMu (puc. 1). ITpu a3ToM cTeneHb MO3aHECIIETIOCTU
He KOPPEJIMPYET C pa3HULIC B aKTUBHOCTU TeHOB. Ta-
KM 00pa3oM, HECMOTPSI Ha TO, 4TO IIPOAYKTHI TEHOB
CONZI1, GIGZ1a, GIGZI1b, ZmFKFlaw ZmFKF1b cuu-
TaloTC WHAYKTOPaMU LIBETEHUS, UX aKTUBHOCTb B
MPOPOCTKAX HA CTAAWM YeTBEPTOIO JIMCTA PAHO IIBETY-
IIMX JMHWI 0Ka3alach HIDKE, YeM Y IO3MHO LIBETYIIINX
0o0pa3uoB (puc. 1). Bo3aMoxXHO, 3TO CBSI3aHO C TEM, UYTO
B aHAJIM3€ UCIIOJIb30BaJIM UIMEHHO BeTeTaTUBHBIE TKAHU
Ha paHHUX CTaaysIX Pa3BUTHSI PACTEHUI, a HE B3POCIIBIX
pacTeHuii nepe CTaaiueid IBETCHMS.

IMonyueHHBIE pe3ylbTaThl COIIACYIOTCI C YIIOMSI-
HYTBIM BBIIIe 3(P(PEKTOM BBIKIIOUYCHUSI OTHOTO M3
IByX TeHOB GIGZI. Kak ylmoMHHAaNIOCh BBIIIIE, MyTa-
WY B OMHOM M3 TeHOB, KaK zmgi I, TaK v zmgi2, yCKO-
pPSIOT LBETEHUE KYKYpPY3bl B YCIOBUSX IJIMHHOIO
JIHSI; IPY 3TOM IToBbIIIaeTcs akcnpeccust CONZI, Ha
OCHOBAHUM 4YEro AeaeTCsl BLIBOL O MOAABIISIOLIE
IBETEHWE PoJiM HaHHBIX TeHoB [11, 12]. ITockonbKy
NBOitHast MyTtauus zmgil zmgi2 He usydanach, 3@-
dEeKT OAMHOYHBIX MYTALIMi MOXKET CBUACTEILCTBO-
BaTh O BO3MOXHOM POCTe MHAYLUPYIOLICH LIBETCHUE
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aKTUBHOCTHA BTOPOIO, HEBBIKIIIOUEHHOIO I1apajiora
GIGZI. B cootBetrcTBUM ¢ faHHbIMU [1], toe GIGZIa
u GIGZ1b s3kcnpeccupyloTcsi OTMHAKOBO, U B OTJIU-
yre OT JaHHBIX [11], Tme ypoBeHb TPaHCKPHUIITOB
GIGZla Beiie, yem y GIGZ1b, B nanHoi1 paboTe re-
Hbl GIGZla n GIGZI1b moka3plBald OIWHAKOBBII
(MeXay TMHUSIMU, U IO YPOBHIO TPAHCKPHUIITOB) TUII
akcnpeccuu (puc. 1). DTo mpeamnonaraeT paBHOE y4ya-
CTHE TeHOB B BblNosHeHUU (yHk1Mit Gl 1 cnoco6-
HOCTb PaBHOLICHHOIO 3aMEIIeHMs IPyr Apyra IIpu
BBIKJIIOYEHUU OJHOIO U3 IMapajioroB. B mpoTtuBomno-
JIOKHOCTh 3 eKTy MyTaluii zmgi, y Buaa A. thaliana
BeIKITIIOYeHMe G/ (OIWH T'eH B OTJIMYME OT IBYX ITapa-
JIOTOB Y KYKYPYy3bl) IPUBOIUT K 3aMeIJICHUIO 1IBETE-
HUSI, 4YTO moATBepxKmaeT poiib Gl kKak mHOYKTOpa
nBeteHMs [13].

To, uto A. thaliana sBngercsa NIVMHHOIHEBHBIM
pacTeHueM, a KyKypy3a — HeUTpaJIbHBIM WJIN OI13-
KHUM K pPacTeHUSIM KOPOTKOTO MIHSI, JOMOJHUTEIBHO
CBUICTEIIBCTBYET B IIOJIb3y BO3MOXHOM ITONABIISIO-
meit uBereHue ¢yHKunn GIGZI1 B yCIOBUSX IINH-
Horo aHs. To ecTb HU3KUiA (B CpaBHEHUU C MO3IHU-
MU JJMHUSIMH ) YPOBEHb TpaHCKpuNToB GIGZ1y paH-
HECIIeJIbIX JUHUN KyKypy3bl (puc. 1) MoXeT OBITh
MPUYMHOM UX paHHeTo LBeTeHUsl. OMHAaKO SKCIIpec-
Cusl OpPYTUX TPEX TE€HOB WHIYKTOPOB IIBETCHUS
(CONZI1, ZmFKFla n ZmFKFI1b) y paHHUX JUHUIA
KYKypy3bl Takxke HUXe, YeM Yy TIO3AHUX JIMHUIA
(puc. 1). DTo He comracyeTcs ¢ BBLIBOIOM 00 yrHeTa-
omreil uperenue pynkumu GIGZI. B stom ciydae
akTUBHOCTb reHoB CONZI, ZmFKFla w ZmFKFI1b
MIPUIIIIOCH OBl MHTEPIIPETUPOBATh AaHAJOTMYHBIM
GIGZ1 obpa3oM, XOTS paHee OBIJIO TOKAa3aHO, YTO U
CONZI, v ZmFKFI 1on10XUTeIbHO aCCOLIMUPOBAHDI
C aKTMBalMel LBeTeHUsI KyKypyswl [1, 2]. OtMeTumMm
TaK:Ke, 9TO YPOBEHb 3KcIpeccun Zm FKF1h Obl1 Ha 110-
PSIIOK HIDKE, YeM YpOBeHb TpaHCKpulitoB ZmFKFla
(puc. 1) HecMOTpsI Ha TO, YTO UMEHHO T'€HEeTUYECKUIA
nokyc ZmFKFI1b ceIrpall KIIIOUEBYIO POJIb B aIallTUB-
HOM 3BOJIIOILIMY IBETCHUSI XXEHCKOTO COLIBETUSI KYKY-
py3HI [2].

ITockonbKy MccaeaoBaHUEe TPOBOAMIIOCH Ha Bere-
TaTUBHBIX IIPOPOCTKAX, a HE Ha PACTCHMSIX IIPU IIepe-
XOJIe K PEIPOAYKTUBHOM CTaANU Pa3BUTHSI, IIPU UH-
TeprpeTaluy pe3yJibTaTOB HY>KHO YUUTHIBATh U JIpY-
rue Bo3MoxkHble PyHKIuu ZmFKFI v GIGZI1, kxpome
pPeTyJsliii BpeMEHU LBETeHUs. AKTUBHOCTb T€HOB
ZmFKF1 MoxeT OBITh CBSI3aHa C y4acTUEeM peLEeInTO-
poB ZmFKFla u ZmFKF1b B ¢oromopdorenese
(momo6no FKF1 [9]), a renoB GIGZI — ¢ poabio TD
GIGZlau GIGZI1b B curHajqbHBIX MYTSIX, POCTE TH-
MMOKOTWJISA, TTOAAepKaHUY UPKATHOTO LIMKJIA U APY-
rux mnpoueccax (rmogmoo6no GI [5, 6, 8]). [TosTomy ¢
y4eTOM cKazaHHoro u pe3ysibratoB PB-TILIP (puc. 1)
HEBO3MOXHO OJHO3HAYHO CYyIUTh OO0 yrHeTalolleil
WA CTUMYJIMpYIoLIeH nBeTeHue posii reHoB CONZ ],
GIGZla, GIGZIb, ZmFKFla v ZmFKF1b. Tem He me-
Hee HaOIoIaeMylo CYIIECTBEHHYIO Pa3HUILY B YPOBHE
9KCIPECCUU T€HOB MEXIYy paHHUMU U MO3THUMM JIM-
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HysIMU (pHC. 1) MOXKHO CBSI3aTh CO CPOKaMM CKOPOCIIE-
JIOCTU KYKYPY3bl M, MOCJIe TIOATBEPKACHUSI accolra-
LMY Ha OOJIbIIIEM KOJIMYECTBE OOPa31ioB, MCIIOIb30BaTh
JIJ1s1 OTOOpa JOHOPOB MPU3HAKA PAHHECTIEIOCTH.

Takum o0Opa3zoM, oxapaKTepM30BaHHbIE IO CPO-
KaM IBETCHUsI MHOpeIHbIC TUHUU KYKYpy3bl ObLIA
MIpOoaHAIU3MPOBAaHbl Ha MpPEIMET YPOBHS 3KCIIpec-
CUU TEHOB, KOIUPYIOIIMX KIIOUYEBble WHIYKTOPHI
LIBETEHMUsI, B YCIOBUSIX JUIMHHOTO (poToriepuoaa (4 u
IocJjie Havaja oHs). beuio oOHapykeHo, YTO paHHNE
JIMHUM OTJIMYAIOTCS OT MO3MHECIIENbIX 00pa3IoB Ky-
KypY3bI IIOHKEHHBIM YPOBHEM TPAHCKPUIITOB BCEX
NpoaHaTU3UPOBaHHEIX TeHoB CONZI, GIGZIa,
GIGZ1b, ZmFKFlaw ZmFKF1b B ipopocTKax Ha cTa-
nuu yeTBepToro aucta. [lapanornunsie reHsl GIGZ la n
GIGZ1b skcripeccnpoOBaIICh Ha OMWHAKOBOM YPOBHE,
B TO BpeMsI Kak KoyimuectBo MPHK Zm FKF b 6b110 Ha
MOPSIAOK HIKE, YeM B ClIydyae IapaJlorMYHOro reHa
ZmFKFla. MOXHO TIpedInoJoXnUTh, YTO YPOBEHB
akcnpeccun reHoB CONZ 1, GIGZI v ZmFKFI B npo-
POCTKaxX B YCJIOBMSIX IJIMHHOTO HTHS MOXKET CIIY>KUThb
MapKepoM BpeMEHM MHUILIMAIIN [IBETCHUS KYKYpPY3Hbl.

NCTOYHUKUN PMHAHCUPOBAHMUA

Pa6ora BeinmostHeHa 1pyu (DPMHAHCOBOI MOMIepXKKe TpaH-
ta Poccuiickoro HayuHoro ¢ponma Ne 21-16-00008 (mmocra-
HOBKa 3KCIepHMeHTa, aHaJIu3 3KCIPeCcCUU TeHOB) 1 Mu-
HHUCTEPCTBA HAYKW W BbIclIero oobpazoBaHust Poccuiickoii
Ddepepaunu (beHOTUTUPOBAHUE JIMHUI KYKYPY3bI).
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EXPRESSION LEVEL OF FLOWERING TIME GENES
(CONZ1, GIGZI1A, GIGZ1B, FKFIA, FKFIB) IN SEEDLINGS UNDER LONG DAY
CONDITIONS DIFFERENTIATES EARLY AND LATE ZEA MAYS L.

D. Kh. Arkhestova®?, O. K. Anisimova“, E. Z. Kochieva’, and A. V. Shchennikova®*

“4[nstitute of Bioengineering, Federal Research Center “Fundamentals of Biotechnology” of the Russian Academy of Sciences,
Moscow, Russian Federation
b Institute of Agriculture, Branch of Kabardino-Balkarian Scientific Center of the Russian Academy of Sciences,
Nalchik, Russian Federation
#e-mail: shchennikova@yandex.ru
Presented by Academician of the RAS V.O. Popov

Twenty inbred lines of maize Zea mays L. were characterized by the duration of phenophases, including the
timing of flowering and ripeness. The expression of key genes for initiation of flowering, CONZ1, GIGZ1a,
GIGZ1b, ZmFKF1a, and ZmFKF1b, was studied in seedlings of six maize lines with different ripeness periods
under long photoperiod conditions. A significantly lower level of transcripts of all five genes was found in ear-
ly ripening lines in comparison with late ripening accessions. A similar expression of the paralogous GIGZ1a
and GIGZ1b genes was shown, as well as a significant predominance of ZmFKFla expression in comparison
with its paralogous gene ZmFKF1b.

Keywords: maize, Zea mays, flowering, photoperiod, flowering initiation genes
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