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Momusayus u yenv: MemOpan-accouuupoBannbie peryistopsl kuHaz (MAKR) —
ceMeHCTBO, BKITIOYaroIee ceMb OenkoB [1]. Ero mpeacraButenn sBISIOTCS BaKHBIMHU
perynaTropaMu pa3BUTHS PacTEeHUil, HO Hem3ydeHHbIM ocTaercs reH MAKRG. Panee Ha
OCHOBaHHWH UCCIIEIOBAHUS MATTEPHA TPaHCKpUNIIMOHHOM akTuBHOCTH MAKRG B TKaHsX
npopoctka Arabidopsis thaliana mbl mokasanu, 4TO 3TOT T'€H MOXET ObITh HOBBIM
TKaHEeCTICHU(PUUECKUM ayKCHH-1yBCTBUTEIIHBIM PETYIATOPOM Pa3BUTHS pacTeHUi [2].
Perynsiuust TpaHCKpWUIIIMK HWTpacT KIIOYEBYIO POJIb B CO3JAaHHM ONPEACICHHOTO
naTTepHa paboThl reHa [3], U y pacTeHHi OHA YacTO KOHTPOJIUPYETCS (PUTOTOPMOHAMH.
Lenpro Hameil paboThI SBASETCS UCCIEIOBAHUE MEXAHW3MOB PETYISLUHM AKTUBHOCTH
rena MAKRG B kopre Arabidopsis thaliana L.

Mamepuanvt u aneopummui: VI3MepeHne ypoBHSI SKCIPECCHH B OTBET Ha 00pabOTKYy
(UTOrOPMOHAMH TIPOBOAWIHM C TOMoOIIpl0 KonmdectBeHHOH IILIP ¢ oOpartHoii
tparckpurueit  (OT-IIIP). Cmucok  TtpaHckpumuoHHEIX  (akTopoB  (TD),
SIBIIFONIUXCS TOTEHIHAIbHBIMU peryisitopamu MAKRG, ObUT cocTaBieH Ha OCHOBaHUHU
nyOoau4yHO JocTynHbIX AaHHbIX DAP-seq [4]. Penoprepubie muanun pPMAKRG:nIS3GFP
Ha (one myranmm mp/arfS ObUTH MOMyYeHBI MyTEM CKPEUIMBAHHUS PEHOPTEPHBIX U
MYTaHTHBIX JIMHUHA. AHanu3 narrepHa GFP B TkaHsIX penopTepHBIX JUHUE TPOBOANIH
C TIOMOIIIBIO AITUQITYOPECIICHTHON U KOH(POKATHHON MUKPOCKOIIHH.

Pesynomamer: C momonipto konmdectBeHHOW OT-IILP mbr mokazamm, uto MAKRG
MOBBIIIAET CBOIO JKCIPECCHIO B KOPHE YK€ IOCie TPUALATUMHUHYTHOH 00paboTKu
ayKCHHOM. AKTHBAIIMS TeHa B OTBET Ha 00pabOTKYy IUTOKUHHHOM HAOIIO/IaeTCsl yepes
24 yaca W NPEANOJOKHUTENBHO SBISETCA pPe3yJIbTaTOM BTOPUYHOIO OTBETa Ha
¢utoropmon. B mnpomorope MAKR6 Obutn  HaiiileHBl TOTEHIMAIBHBIE CANTHI
cesi3piBanusl T cemeilictBa ARF, oTBeuaromux 3a MEpBUYHBIA OTBET HA ayKCHH, a
TaKXe pAja MUTOKWHUH-I9yBCTBUTENBHBIX Td, nokann3oBanHble B mukax DAP-seq ams
cootBercTBytomux T®. Tpanckpurmmonnsiii orser rena MAKRG, a Ttakke
penopreproit koucTpyknun PMAKRG:NIS3GFP Ha aykcuu Ha (GoHE MyTamuu Mo reHy
MP/ARF5 (kroueBoii peryisiTop pa3BUTHsI COCYAUCTOM CUCTEMbI KOPHS) HE OTIHYAJICS
OT TAaKOBOT'O B F€HETHUECKOM OKPY>KEHHH JUKOI0 TUMa. BeposTHO, 4yBCTBUTEIHLHOCTD
MAKRG k aykcuHy perynupyercs ApyruMu npeacraBurensiMu cemeiictBa ARF. Takxe
MOKa3aHo, YTO [IATOKMHUH-YYBCTBHTEIBHBINA PETYISTOPHBIN 3JIEMEHT Pacrojiaraercs 3a
npeaenaMyu IPOKCUMAIbHOW 00JIaCTH IPOMOTOpA.

Bui160o0vi: Ha ocHOBaHNM TIOJTyYEHHBIX PE3YJIbTaTOB MOXKHO CKa3aTh, YTO TPAHCKPHITLHS
MAKRG B KOpHE peryjimpyeTcs ayKCMHOM W IMTOKWHHHOM, KOTOpPBIE M3BECTHBI Kak
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Motivation and Aim: Membrane-associated kinase regulators (MAKR) family contains
seven proteins, most of which are important plant development regulators [1]. MAKR6
is the only family member, whose functions are poorly understood. Previously, based on
the patterns of MAKRG6 transcriptional activity in Arabidopsis seedling tissues, we
demonstrated that MAKR6 might be a new tissue-specific auxin-sensitive regulator of
plant development [2]. Regulation of transcription plays a pivotal role in gene expression
patterning [3], and, in plants, it is often controlled by phytohormones. Here, we
investigate the mechanisms of MAKRG6 transcriptional regulation in Arabidopsis
thaliana L. root.

Methods and Algorithms: We measured the overall expression level of MAKR6 using
RT-gPCR. The list of transcription factors (TF), which are the potential regulators of
MAKRG6 expression, was compiled based on publicly available DAP-seq data [4]. The
reporter lines, which express pMAKRG6:nIs3GFP in the mp/arf5 background were
generated by crossing the corresponding A. thaliana reporter lines and mutant lines. To
analyze GFP pattern in the tissues of the reporter lines, we used epifluorescent and
confocal microscopy techniques.

Results: Using RT-gPCR, we demonstrated that MAKRG is upregulated after 30 minutes
of auxin application. Gene activation by cytokinin application is observed after 24 hours,
and, supposedly, is the result of a secondary response to the phytohormone. MAKRG
promoter contains potential binding sites the ARF family TFs, which promote early
response to auxin, as well as a number of cytokinin-sensitive TFs, localized in DAP-seq
peaks for the corresponding TFs. The transcriptional response of both MAKRG6 gene and
PMAKRG:nIs3GFP reporter construct to auxin in the mutant background mp/arf5 (ARF5
is known as a key regulator of the development of the root vascular system) did not differ
from that in the wild-type background. Thus, MAKR6 sensitivity to auxin is probably
regulated by other ARF family members. We also demonstrated that the cytokinin-
sensitive regulatory elements are located outside of the proximal promoter region of
MAKRG6.

Conclusion: Our results show that MAKRG transcription in the root is regulated by auxin
and cytokinin, which are known as key regulators of the formation and maintenance of
the bisymmetric organization of the vascular system in the root tip.
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