COOTBETCTBEHHO). bobIias yacTe TMHUI NPOSBISUIN YMEPEHHYIO YCTOHUNBOCTD (5—7 6ayioB). s
copra Hctpa 1 xapakTepHa O4eHb BBICOKAsl CTENEHb YCTOMUUBOCTH (9 6amioB).

BMmecTe ¢ TeM B 3aBUCHUMOCTH OT KOMOMHAIIMW CKPEIIMBAHUS KOJIMYECTBO YCTOMUMBBIX K
MYUYHHUCTON poce JIMHHM HECKOIbKO pazauyanochk. Tak, cpeau JIuHui F4 KOMOMHALIUY CKpPEIIUBAHUS
(Uctpa 1 / Opecckas 16-Vrn-Bla // Wctpa 1) / AmnronoBka (Bcero 69 mr.) 66,6%
XapaKTEPU30BAJIUCh YMEPEHHON YCTOMUYMBOCTBIO, 29% — OTHOCHUTENIIBHOW BOCHPHUMMYHMBOCTBIO K
My4yHucTOM poce u Jumb 4,3% MHUE  JaHHOW KOMOMHAIMKM  CKPEIIMBAaHUS  ObUIH
BBICOKOYCTONUMBBIMU (§ 6aiioB) K Bo30OyauTento 3aboseBanud. [Ipu 3ToM ypoBeHb YCTOWYMBOCTU
IBYX W3 TpeX poAUTeNed copra AHTOHOBKa M IouTH n3oreHHod nauHuu Opecckas 16-Vrn-Bla
COCTaBIIsLI 1O 6 6aiioB y Kaxkaoro. B komOunarmu ckpermBanus (Mcrpa 1/ Goudveld // Uctpa 1)
/ AHTOHOBKa mMoOJaBisOMIee OONBIIMHCTBO M3 44 nuHMH F4 mopaxamuch MyYHUCTOH pocoil B
cpenneii crenenn (O6amr 5-6), a 15 NMUHUN TPOSIBHIM CHIBHYIO BOCIPHUMYHMBOCTH (Oamn 3—4).
YcroitunBocts copra Goudveld (monop renma Vrn-Bla sipoBoro Tuma pa3BuTHs) cOCTaBisuia 5
OaysioB. B maHHOW KOMOWHAIIMU CKpPEUIMBAaHMS HE OBbLIO BBISBICHO YCTOWYWBBIX JUHUU. B TO ke
BpeMsi B komOuHaiuu ckpemmBanus (Mcrpa 1 / Norin 29 // Hcrpa 1) / AHTOHOBKa Bce 0e3
UCKITIOYEHHUS JIMHUU TPOSIBISUIA YCTOMYMBOCTh K MyYHUCTOM poce Ha ypoBHE 8 6aisioB. Bo3moxHO,
3TO 0OYCJIOBJICHO TEM, YTO B OTJIMYKE OT IPYruX KoMOMHaImii ckpemuBanus copt Norin 29 (zoHop
rena Vrn-Bla sipoBoro Tuma pa3BUTHs) XapaKTEPU30BAJICS YCTOWYMBOCTHIO K MydHHCTOM poce (7,5
0amtoB) mo cpaBHeHuio ¢ coprom Goudveld (5 6amnoB) u uzorennoi nuauen Oxecckas 16-Vrn-
Bla (6 6amioB).

[ToyueHHble pe3ynbTaThl €IlI€ pa3 JOKa3bIBAIOT IEPCHEKTUBHOCTb HCIIOJIb30BAHUS
OTJAJICHHON THOpHUIM3alK B Ka4eCTBE MCTOYHUKA YCTOWYMBOCTU K IPHOKOBBIM 3a00JIeBaHUEM U
BO3MOYKHOCTB CO3JaHUSI UICXOTHOTO MaTepHala I CEJIEKIIUU MITKOM MIICHUIBI.
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FREE PROLINE AND PROTEIN LEVELS IN CORN CELLULAR CULTIVARS GROWN
UNDER OSMOTIC STRESS PRESSURE

L.E. Sergeeva, V.M. Kurchii, S.I. Mykhalska, L.I. Bronnikova
Institute of Plant Physiology and Genetics, National Academy of Scienses of Ukraine
e-mail: Zlenko_lora@ukr.net

The problem of plant osmotic stress tolerance is one of the most complicated. Wild type
plants developed various protective mechanisms to mitigate detrimental effects of salt and water
stresses. But the necessity of cultural plants with higher levels of stress tolerance becomes critical.
Therefore, the investigation of tolerant genotypes (natural or experimentally obtained) makes a
significant contribution to the detection of new tolerance determinants.

It is known, that free proline accumulation occurs in plant tissues during various osmotic
stresses. This event is considered to be a common biological response to a wide range of biotic and
abiotic stresses. Plants accumulate proline to mitigate stress detrimental effects. Proline lends
increased viability to suffered plants. This amino acid is a cellular compatible osmolyte that protects
enzymes against inactivation. It may serve as an energy supply for utilization during period of
reparation. The activation of proline synthesis and inhibition of its oxidation retain proline level.
There are two pathways of proline synthesis. The first one developed with the participation of A-
pyrroline-5-carboxylate synthase (P5CS); the alternative pathway of proline biosynthesis is
catalyzed by Orn-3-aminotransferase (OAT). The proline degradation is the reverse process and
catalyzed by Proline dehydrogenase (PrDH).

The enzyme Proline dehydrogenase oxidizes proline on mitochondrial membranes under
normal conditions. Proline accumulation during osmotic stress occures due to increased synthesis
and reduced degradation. Therefore the permanent inhibition of the proline oxidation (proline
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accumulation) both at normal and stress conditions demonstrates certain changes of enzyme or its
gene.

We obtained corn plants via Agrobacterium-mediated in planta transformation with LBA
4404 strain harboring pBi2E with double-stranded RNA-suppressor of the PrDH gene. Cellular
cultivars were initiated from T1 and wild type corn plants. In our opinion it is better to study stress
changes on cellular level. In this instance we ignore proline transport among mature plant organs
(the first). We can estimate direct stress influence on cells that divide and grow (the second).

Corn cell cultivars were examined under salinity (2.5% sea water salts) or water stress
(0.8M mannitol). Osmotic stresses were prolonged to 42 days. Such experimental conditions were
used to simulate devastating stress attack on the environment. Free proline and protein levels were
estimated in calli of those corn genotypes.

Under normal conditions free proline levels were not considerable in both transformed (T-)
and control (C-) calli. At the same time proline levels of T-calli exceeded those parameters of C-
calli more than 3 times. Such event was a result of the RNA-suppressor integration into plant
genome. The protein levels were: T-calli — 6.1 + 0.6 mg/g f. w.; C-calli — 2.6 £ 0.6 mg/g f. w. So
those data reflect the normal versatile functions of any variant. Tested corn genotypes realized all
stages of the cell development.

Hard osmotic stresses changed cells existence. On the 42-nd day of stress pressure we noted
essential differences. Free proline levels increased in all tested cultivars. Proline contents of T-calli
rose under salinity at 1.4 times, under mannitol pressure at 3.4 times; proline levels in ordinary cells
(C-calli) increased under salinity at 2.6 times, under water stress at 9.3 times.

J. Liu and J.-K. Zhu (1997), tested sos1l mutant of Arabidopsis thaliana that was more than
20 times more sensitive to NaCl than wild type Arabidopsis. This mutant plant accumulated more
proline than wild type. The lack of correlation between proline level and salt-stress tolerance in
certain plant species has led to the conclusion that proline accumulation is merely a consequence of
stress.

In our experiment we used lethal for cell cultures doses of salt and mannitol. Protein
biosynthesis is an adequate marker of plant viability. It was strongly decreased in corn cultivars
during osmatic stress. But protein levels, measured in T-calli, exceeded parameters of C-calli more
than 1.4 times (sea water salts) and 1.3 times (mannitol). To our opinion, that protein biosynthesis
restriction in T-calli was the reflection of metabolism special limitations (stress adaptations) not
stress injuries.

Effects of genetic manipulation can be specific. The event of proline permanent level
increase calls direct attention. There is a debate whether proline or its degradation product
pyrroline-5-carboxylate (P5C) is the cause of toxicity (Mani et al. 2002). In our case the
Agrobacterium-mediated transformation did not alter cell cycle of growth and development. Cell
cultivars, obtained from transformed corn plants maintained optimal proline levels. In those
cultivars the balance between proline biosynthesis and degradation was developed.

Corn cell cultivars, initiated from T1 plants challenged severe osmotic stresses. Their stress-
tolerance was correlated with higher free proline levels.
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