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2. Cytoskeleton in the process of plant adaptation to simulated microgravity and hypoxia

Pedepar:

1. Y pob6oTi HaBeieHi pe3yIbTaTi JOCiIPKEHHS BINIMBY MOJI€JIbOBAHOI MiKporpasiTalii (KJ1iHOCTaTyBaHHS) Ta
rinokcii Ha HUTOCKeJIeT (MIKpOTPYOOUKM Ta aKTHMHOBI (islaMeHTH) KOPEHIB POCJIMH Ta IPOaHasli30BaHi peakLii
ajanranii 10 JaHMX YMHHUKIB. BusBieHna mes3opranizanis KMT y KIiTUHAX 30HU PO3TATY KOPEHIB KJIIHOCTAaTOBaHMX
pocnuH B. vulgaris, Z.mays Ta A.thaliana, i npunyckeTbscs, o OHI€I0 3 IPUYKH I[bOTO € 3MEHIIEHHS eKCIpecii
CTPYKTypHOro rexa uurockesnetra — TUA6 ta rena 6inka CLASP, skuii 6epe yyacTs y crabinizanii mepesxi KMT.
Busnaueno, mo genonimepusauis MT peryimoe piBeHs ekcnpecii reHiB TUA6 ta CLASP, a genosnimepusatis AQ -
reHiB ACT2 Ta reniB ¢popminis FH1 tTa FH4. Bniepiie BusiBleHoO, o ekcnpeciss MAP65-1 3anexxuts Bif opraHizauii AD.



Bcra- HOBJIEHO, 110 KJIIHOCTATyBaHHS YMHUTL MEXAHIYHUI CTPEC HA KILTUHY, KA N10JIATa€e y 3HATTI IPaBiTaLiiiHOTO
HaBaHTaKeHHS 3 ii KOPTUKAJIbHOI 06J1aCTi, 110 IPU3BOLUTE 0 aKTUBALl crienudiyHOro afanTanifHOro MexaHismy,
YaCTUHOIO SIKOTO € BiIMiHHA BiJi CTal[ioHApHOr0 KOHTPOJIIO perydiis ekcrpecii reHiB TUA6, CLASP, MAP65-1, FH1
ta FH4 i e cBigunTh Ipo 3a/1y4yeHHs BKa3aHUX OLJIKiB y IPOTUIiI0 CTpecy. Briepiie Bu3HaueHi 0COGIUBOCTI
opraHisatlii HUTOCKeJIETY y KJITUHAX KOPU POCTOBUX 30H KOPEHiB B. vulgaris Ta noBiTpSIHO-BOJHUX A.
plantago-aquatica ta S.latifolium. BcranoBsseHi etanu y4acTi LUTOCKeJIeTy y Ipouecax GopMyBaHHS (BKJII0YAI0OUU
KJIITUHHY 3aru6esib) aeépeHxiMu KOPEHiB B YMOBAx rinokcii. 3MiHa frHaMiku Ta fe30pieHTallisi KOPTUKAJIbHOTO

LUTOCKEJIETY € 3arajibHOI0 PEaKLi€lo KIiTUH KOPEHIB POCJIVH Ha MOJEIbOBAaHY MiKPOTpaBiTallilo Ta TilloKCilo.

2. Manuscript presents the study of simulated microgravity (clinostating) and hypoxia impact on cytoskeleton
(microtubules and actin filaments) of plant roots and analyzed adaptation to these factors. Cortical MT
disorganization was detected in cells of the distal elongation (transition) zone of roots of clinorotated B. vulgaris, Z.
mays and A. thaliana plants, and it is assumed that one of the reasons for this is a decrease in the expression of
structural gene of the cytoskeleton - TUA6 and gene of protein CLASP, which is involved in the stabilization of
cortical MT network. It was determined that MT depolymerization regulates expression of TUA6 and CLASP genes,
and AF depolymerization regulates ACT2 gene and formin FH1 and FH4 genes. For the first time, it was found that
expression of MAP65-1 depends on the organization of AF. It was established that clinorotation exerts mechanical
stress on the cell, which consists in removing the gravitational load from its cortical region and this leads to
activation of a specific adaptation mechanism, part of which is different from stationary control regulation of
TUAG6, CLASP, MAP65-1, FH1 and FH4 gene expression. This indicates involvement of above proteins in combating
the stress. For the first time, the features of cytoskeleton organization in cortex cells of the growth zones of B.
vulgaris roots and roots of A. plantago-aquatica and S.latifolium water plants were determined. The stages of
cytoskeleton involvement in the processes of root aerenchyma formation (including cell death) under conditions of
hypoxia have been established. Alteration of dinamics and disorientation of the cortical cytoskeleton, namely MT,
is a general response of plant root cells to simulated microgravity and hypoxia.
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JIIOJCBKOTO NIOTEHLjaNy 1715 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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