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Momusayus u yenv: IloHIMaHNE TOTO, C TOMOIIbIO KAKMX MEXaHU3MOB OIpPEEIIIeTCS
pasMep OpraHOB y JXHMBBIX OpPIaHHU3MOB, SBIISIETCS OAHOM M3 BaXHEHIIMX 3a1ad
Omonormm paszputhsa. OIHAa W3 CTpPATeTHH TakOW pEryJsiuA — KOOPAWHAIIHS
MPOCTPAHCTBEHHO Pa300IEHHBIX MPOLIECCOB ACICHUS U YIalCHHUS KICTOK. Y pacTeHUH
9Ta cTparerusi peanusyercs B kopHeBoM ueximke (KY), koTopsiit pacmonaraercs Ha
KOHYHMKE KOPHS, 3aIlIMIIasi OT HOBPEKACHUI HUILY CTBOJIOBBIX KileToK. KU HenpepsIBHO
TMIOTIONTHSIETCS HOBBIMU KJIETKAMHU B pe3yjibTaTe JeJIeHUs WHUIMAJeH, MpU 3TOM ero
pasmep u (opma octarorcsi noctosHHbIME [1]. Tlomaepkanue pazmepa U CTPYKTYpHI
3TOr0 OpraHa KpaiHe BaXHO Ui IPaBUIBHOTO (YHKIMOHHUPOBAHUS KOPHSA U
MPOUCXOAUT OJarofapsi CHHXPOHH3ALWU JEJICHUH CTBOJIOBBIX KJIETOK KOJYMEJLTbI
(UeHTpabHOW YacTH KOPHEBOTO YEXJHMKAa) M yAaJeHHs BHEIIHEro CJIOS KIETOK
KOpHEBOro uexiuka [2]. OgHako MexaHu3Mbl, KOOPAUHUPYIOIIUE POLECCHl ACTIECHUS U
CIIyIIMBaHUS KIJICTOK B KOPHEBOM YEXJHKe, Mano u3ydeHel. s s¢ddexkruBHOrO
HCCIIEIOBAaHNSI MEXaHU3MOB, KOOPIMHHUPYIOLIMX STH MPOIECChl, He00X0AnMa MpocTast
CKPUHHMHIOBasi METOJMKA, ITO3BOJIAIONIAS KOJMYECTBEHHO OLEHUBATh MapaMeTphl
kimetouyHo nuHamukd B KY. Pa3paboTka Takoii METOMWKMA TNPUMEHHTENBHO K
MozepHOMY pacteruto Arabidopsis thaliana siensiercst enbio JaHHO# paboThI.
Memoowl u aneopummer: MeToauka TpenHa3HAYAeTCs A OTHOCUTENBHOW OLIEHKU
W3MEHEHUS! CKOPOCTEHM JeNieHWs M YAAJICHUS KJIETOK B KOPHEBOM YEXJIMKE NpHU
W3MEHEHUH YCIOBUM. [lJIs 3TOr0 MCHONIB30BaN JIETKO JETEKTUPYEMBIE CTPYKTYpPHBIC
napameTpbl KU: KomuyecTBO OTAeMUBIIMXCS KieTouHbIX cioeB (y A. thaliana knetku
KY cnymuBaroTcsi €IMHBIM CII0EM, a HE TI0 OTAEIBHOCTH, YTO MO3BOJISET JETKO OLIEHUTh
3TOT MapaMeTp), KOIUIECTBO KIETOUHBIX CJI0eB 0e3 MpHU3HaKoB ux otaeneHus or KU u
o0111ee KOJIMYECTBO KIETOYHBIX CJIOEB. B 0OCHOBE METOIMKH — JIBa ATana MUKPOCKOIIHH
JUTSL KaXKJIOTO MCCIICAYEMOTO KOPHsI: MHKPOCKOIIHS B ITPOXOJISIIEM CBETe Oe3 TepeHoca
C TBEpIOW MHUTATENbHOW Cpelnpl C LEeNbl0 OLEHKM KOJIWYECTBA OTIEIUBILUXCS
KIeTouHbIX cioeB KY; KoHQoOKanbHAs MHUKPOCKOIUS C IENbI0 OIECHKH KOJHYEeCTBA
KJIETOYHBIX CJI0eB 0€3 MPU3HAKOB MX oT/AeneHus ot KU.

Pesynsmamur: Cuntaercs, 4TO KIIFOUEBBIM KOOPAWHATOPOM JICTIEHUS CTBOJIOBBIX KIIETOK
W CIyIIMBAaHHUSA KJIETOK AMCTAJIBHOIO CJIOSI KOPHEBOTO YEXJIMKA SIBISETCS TPajleHT
(UTOrOpMOHA ayKCHHA C MAKCHMYMOM B CTBOJIOBBIX KJIE€TKaX U MUHUMYMOM B KJIETKax
otaenstouierocs cnost [3]. Mel mpoBenu anpoOanuio pa3paObOoTaHHOW METOAMKH JUIst
OLIEHKH BIMSIHUS ayKCHHA (MHI0J-3-yKCYCHAs KUCIIOTa) Ha KIETOYHYIO AMHAaMHUKY B KU
A. thaliana.
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Puc. 1. KonmnaecTBo c10eB B KOPHEBOM YEXJIMKE IMOCIIE 00paOOTKM ayKCHHOM B KOHLIEHTPALUH
0.1 mxM

Ha rucrorpamme oToOpaskeHO cpeiHee 3HaUSHHE + CTaHAapTHasA omnoka. Mennana oToOpakeHa
TOPU30HTATIBHOM MTUHKUEH. PasmMep BBIOOPKH yKa3aH BHYTPH CTOJIOLIOB

Ham ymanoce 3adukcupoBate m3MeHeHHs CTPYKTYpHBIX mapamerpoB KUY (puc. 1), a
WMEHHO CHW)KEHHE KOJIMYeCTBa CIyHIeHHBIX cioeB KUY u olmiero konuyectsa cioes;
KOJINYECTBO cjoeB Oe3 mpu3HakoB otaeneHus oT KUY ocramock Hem3MeHHBIM. Takum
o0pa3oM, TIOKa3aHO, YTO M30BITOK ayKCHHA COAIaHCHPOBAHHO CHIDKAET CKOPOCTH
nenenus uannmaneit K4 u ckopocTs ciaynuBaHus HApYyKHOTO KJIETOYHOTO CIIOSL.
Buigoowi: [lpennaraemas HaMu METOAMKA MOXET OBITH YCIEIIHO HCIIOJNL30BaHA IS
KOJIMYECTBEHHOH OIEHKHU MapaMeTpoB KieTouHoi nuHamuku B KU Ha ¢oHe MyTaruii B
MOTEHIHUANBHBIX PETYJIISTOPAX.

Qunarncuposanue: Viccnenosanue nopuep:kano rpantom PH® Ne 20-14-00140.
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Motivation and Aim: Understanding the mechanisms, which determine organ size in
living organisms is one of the most important tasks of developmental biology. One of
the strategies of this regulation is to coordinate spatially separated cell division and cell
removal. In plants, this strategy is implemented in the root cap (RC), which is located at
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the root tip, protecting the stem cell niche from damage. The RC is continuously
replenished with new cells due to the division of the initials, and its size and shape remain
constant [1]. The maintenance of the size and structure of this organ is essential for the
proper functioning of the root and occurs due to the synchronization of the division of
the stem cells in the columella (central part of the root cap) and the removal of the outer
layer of the root cap cells [2]. However, the mechanisms that coordinate cell division
and removal in the root cap are poorly understood. In order to effectively study the
mechanisms coordinating these processes, a simple screening technique is needed, which
allows quantification of the parameters of cell dynamics in the RC. The development of
such a technique for the model plant Arabidopsis thaliana is the goal of this work.
Methods and Algorithms: The technique is designed for the relative assessment of
changes in cell division and removal rates in the root cap under changing conditions. To
achieve this, easily detectable structural parameters of the root cap were utilized:
detached cell layers (in A. thaliana, RC cells slough off as a single layer rather than
individual cells, which allows for easy estimation of this parameter), the number of cell
layers without signs of detachment from the RC, and the total number of cell layers. The
methodology is based on two microscopy stages for each examined root: bright-field
microscopy without transfer from solid nutrient medium to assess the number of
detached cell layers in the RC; confocal microscopy to assess the number of cell layers
without signs of detachment from the RC.

Results: The gradient of the phytohormone auxin with a maximum in the stem cells and
a minimum in the cells of the separating layer is thought to be a key coordinator of stem
cell division and the detachment of cells from the root cap surface [3]. We used the new
technique to assess the influence of auxin (indole-3-acetic acid) on cell dynamics in the
root cap of A. thaliana.
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Fig. 1. Number of layers in the root cap after auxin treatment at a concentration of 0.1 uM.
The chart shows the average value + the standard error. Median is designated as a horizontal line.
Number of samples is shown in the bars
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We observed changes in the structural parameters of the root cap (Fig. 1), namely: a
decrease in the number of detached layers of the root cap and the total number of layers,
while the number of layers without signs of detachment from the RC remained
unchanged. Thus, it was demonstrated that an excess of auxin evenly reduced the
division rate of root cap initials and the rate of sloughing of the outer cell layer.
Conclusion: The proposed methodology can be successfully used to estimate changes in
the parameters of cell dynamics in RC in mutant background with the deficiency in the
potential regulators.

Funding: The study was supported by the RSF grant No. 20-14-00140.
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