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

Pedepar:

1. Y po6oTi HaBeieHi pe3ysbTaTy JOCIiI’KEHHS! BIUIMBY MOJI€JIbOBAHOI MiKpOrpaBiTallii (K/1iHOCTaTyBaHHS) Ta
rinokcii Ha HUTOCKeseT (MIKpOTPYOOUKHM Ta aKTMHOBI (iTaMeHTH) KOPEHIB POCJIMH Ta TPOAHAi30BaHi peakxiiii
ajanranii 1o IaHuX YMHHUKIB. Bussiena nesopranizanis KMT y KIiTUHAX 30HU PO3TATY KOPEHIB KJIIHOCTAaTOBAaHUX
pocauH B. vulgaris, Z.mays Ta A.thaliana, i npunyckeTbcsi, 0 OJHi€I0 3 IPUYKH 1[bOTO € 3MEHIIEHHS €KCIPeCii
CTPYKTypHOro reHa uurockesnera - TUA6 Ta rena 6inka CLASP, sxuit 6epe yyacTb y crabinisanii mepesxi KMT.
Busnaueno, mo genonimepusaniss MT peryimoe piBensb ekcrpecii reHiB TUA6 ta CLASP, a nenonimepusatis AQ -
reHiB ACT2 ta reniB ¢dopminiB FH1 Ta FH4. Briepiiie BusiBneHo, o exkcrpecis MAP65-1 3anexxuTs B opranizauii A®.
Bcra- HOBJIEHO, 1O KJIIHOCTaTyBaHHS YMHUTh MEXAHIYHUI CTPEC HA KIIITUHY, SKUI NIOJISITa€ Y 3HATTI rpaBiTalliiiHOro
HaBaHTaKeHHS 3 ii KOPTUKAJIBHOI 06J1ACTi, 10 TPU3BOLUTH 10 aKTUBALl crienudiyHOTo afanTaniiHOro MexaHi3my,
YaCTHHOIO SIKOTO € BiZIMiHHA BiJi cTal[ioOHapHOro KOHTPOJIO perysuis ekcrpecii reHiB TUAG6, CLASP, MAP65-1, FH1



ta FH4 i ne cBimuuTh Npo 3a1y4€HHs BKa3aHUX OiJIKiB y IPOTHUi0 cTpecy. Bnepiie BUu3HaueHi 0CO6IMBOCTI
oprasizallii IUTOCKeJEeTY Yy KJIiTHHaxX KOPY POCTOBUX 30H KOpeHiB B. vulgaris Ta noBiTpsiHO-BOIHUX A.
plantago-aquatica ta S.latifolium. BctanoBsieHi eTanu y4acTi LUTOCKeJIETY y Ipouecax (popMyBaHHS (BKJIIOYAIOUU
KJIITUHHY 3aru6esib) aepeHxiMu KOPEHiB B YMOBAx Tinokcii. 3MiHa IMHaMiKu Ta ge30pieHTallisi KOPTUKAJIbHOTO

LIUTOCKEJIETY € 3arajibHOI0 PEaKLi€lo KIiTUH KOPEHIB POCJIMH Ha MOJEIb0BAaHY 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
TUA6, 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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JIIOJICBKOTO NIOTEHLjaNy 17151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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