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Tema gucepranii:
1. BiyivB yMOB 3MiHEHOI IpasiTallii Ha €KCIIPeCilo reHiB HU3bKOMOJIEKYJISIPHUX O1JIKiB TEIJIOBOTO IOKY TPOPOCTKIB

Pisum sativum L.

2. Expression of small heat shock proteins in Pisum sativum L. seedlings in altered gravity

Pedepar:

1. Y puceprauiiiHiil po60Ti BUKJIaIEHO PEe3YJIbTAaTU AOCiIKEHDb €KCIIPECii reHiB HU3bKOMOJIEKYJIIPHUX O1JIKiB
TEIJIOBOTO LIOKY B €Ti0JIbOBAHUX IIPOPOCTKAX T'OPOXY B KOHTPOJII, 32 YMOB IIOCTYIIOBOTO MiBUILIEHHS TEMIIEPATypPU
Ta 32 MOJIeJIbOBAHUX YMOB 3MiHEHOI rpaBiTalii - MoBiIbLHOTO KJliHOCTaTyBaHHS (2 06 /xB) Ta LeHTpudyryBaHHs (3, 7,
10 ta 14g). Buxopucrano Mmetogu eaeKTpodOopeTUYHOro po3isieHHs 6ijKiB, iMyHoneTekis Ta [1JIP B peanbHOMY
yaci. Bnepiue npoBefieHO NOPiBHSIIbHI JOCJIIPKEHHS €KCIPECii reHiB HU3bKOMOJIEKYJISIPHUX O1/IKiB TEJIOBOTO LIOKY,
110 HaJIeXKaThb 40 CyOPOIVH Pi3HOI KJIITUHHOI JIOKasi3alii: IUTO30bHO-SIePHUX, [IJIACTUIHUX, MiTOXOHIPiaIbHUX
0inKiB Ta GiNIKiB €HJ0MJIa3MaTUYHOTO PETUKYIyMY. BCTaHOBIIEHO, 110 €KCIPECisl TeHiB HU3bKOMOJIEKYJISIPHUX O1JIKiB
TEIJIOBOTO LIOKY aKTUBYEThCA Y I'ITU000BUX ITPOPOCTKAX FOPOXY 3 MiABUILIEHHSIM TEMIIEPATypy HAaBKOJIMIIHBOTO
cepegosuma 1o 30?C i mocsarae MakKCMMaJIbHOTO PiBHA NP TeMiiepatypi 42?C, w0 NigTBEPAKY€E YyTIUBICTb LIUX

reHiB 0 TeMIIepaTypH Ta ix 0CO6JIMBY poJb y KJIiTHHI 32 1ux yMoB. JluHamika ekcripecii renis sHsp y 1-5-tu



IOOOBUX €TiOJILOBAHUX MTPOPOCTKAX F'OPOXY B YMOBax KJIIHOCTATyBaHHS MOAi0HA IO TAKOi B CTalliOHAPHOMY
KOHTpOJIi. BincyTHiCcTh MOZy aLii ekcripecii reHiB sHSp y npopocTkax ropoxy npu Jii KIIiHOCTaTyBaHHS Ta
LeHTpUQYTryBaHHS CBiJUUTB, 1110 3MiHEHa I'paBiTallisl, Ha BiIMiHY BiJi TEIIJIOBOrO CTpPeCY, HE BUKJIMKAE
VIIKOJKEHHS / IeHaTypallilo 0iJIKiB Ta He BIIMBA€ HA KOHCTUTYTUBHI MIJISIXU PEryJisiLii ekcrpecii ux reHis. Le
I03BOJISIE CTBEPAKYBATH, L0 32 YMOB MIKpOrpasiTallii Ta rineprpasiraiiii B KOCMiYHOMY I0JILOTI POCJIMHHI KJIITUHU

He BUKOPHCTOBYIOTh aIalITUBHUX MEXaHi3MiB, sIKi IOTpebyIoTh yyacTi sHsp.

2. The thesis is addressed to the question of gravity-dependent gene expression in Pisum sativum. To determine
the possible contribution of molecular chaperone genes in adaptation to the altered gravity conditions, we
investigated gene expression of small heat shock proteins (sHsp) in etiolated pea seedlings under slow
clinorotation (2 rpm) and centrifugation (3, 7, 10 ta 14g). The sHsps are very diverse and variable in plants. Some
higher plants have more than 30 individual sHsps genes and, unlike other groups, possess distinct sHsp
subfamilies. Most of sHsp genes are highly sensitive to heat and other stressors. Others are selectively expressed
in seeds and pollen, and a few are constitutively expressed. As a family, sHsp have a definite role in heat shock
adaptation, but attributing specific effects to individual proteins has proved challenging. Methods of protein
electrophoresis, immunodetection (Western blot) and RT-qPCR were used. Expression of five sHsp-genes
belonging to the subfamilies with different subcellular localization: cytosolic-nuclear - Pshsp17.1 (class CII) and
Pshsp18.1 (class-CI), chloroplast- Pshsp26.2 (class-P), mitochondrial - Pshsp22.9 (class-M) and endoplasmic
reticulum - Pshsp22.7 (class-ER) has been examined. Expression of housekeeping gene - Actin was used for
normalization of data. Based on qPCR results, we demonstrate that transcription of sHsp genes in 5-day old
etiolated pea seedlings dramatically increases under 30?C and reached its maximum at 42?C. These results confirm
sHsp genes as temperature sensitive and special role of sHsp under heat shock conditions. More sensitive to the
temperature elevation were sHsp genes, coding mitochondrial, chloroplast and ER-localized small heat proteins.
Relative qPCR results demonstrate that altered gravity and temperature elevations have different effects on the
sHsp: unlike high temperature, altered gravity does not led to denaturation of cell proteins and, therefore, does
not modulate sHsp gene expression.
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