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Pe3rome

B paboTe aHaIM3UPYIOTCSI 3aBA3BIBAEMOCTD CEMSTH M U3MEHYUBOCTb JIOJIEH aramo-
CHEePMHBIX CEMSIH M MaPTEHOKAPIIMIECKUX IUIOJOB B CEMCHHBIX MAPTHUSIX, MOIyIaeMbIX
OpU OJHOPOAMTEILCKOM Pa3MHOXKCHUH CaxapHOW CBEKJIBI 32 4 rofia B JBYX CMEKHBIX
IIOKOJICHUAX.

A paper presents the four-year study of the seed setting and a variability of agamo-
spermic seeds and parthenocarpic fruits parts in seed population of two allied generation,
obtained by uniparental reproduction.

TSYGANKOVA V. A.
Institute of Bioorganic Chemistry and Petrochemistry, NAS of Ukraine,
Kiev, Murmanskaya str., 1

CIRCADIAN RHYTHMS OF GENE EXPRESSION AT LEAVES
OF VEGETATING PLANTS

Using DOT-blot method the degree homology of cytoplasmical mRNA
populations of plant leaves from different intervals of light day according to
mRNAs of dark phase was investigated.

Materials and methods

The isolation of poly(A)'RNA, obtaining cDNA and conditions of hybri-
dization cDNA with mRNA are presented early [1] .

The leaves of dicotyledonous (soya, pea) and monocotyledonous plants
(wheat, corn) at ten-day period of their vegetation after initiation of seed ger-
mination, sprouting in environmental (field) standard conditions, and first of all
at strong clear and weak sunshine were used as a model. The leaves were separated
from plants in different periods of light day: in the early morning (at 5 a.m.) —
in the period of appearance of the first rays of a sun; then in the middle of day
(at 2 p.m.) — in the period of maximal sunshine and in the evening period
(at 9 p.m.). All of experiments were conducted at the beginning of June, when
the most optimal growth and development of plant occur. The preparations of
cytoplasmical mRNA were selected from leaves and as control were the
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preparations mRNA from leaves in the period of absence of lighting in the middle
of night-time (at 2 a.m.).

Experiments were repeated every day consecutivelis during for three days,
in order that the indexes of divergence of mRNA homology were not laid on due
to the stage changes of mRNA populations. The degree of mRNA homology
from leaves on the farther stage of plant development (over subsequent 10 days)
was determined in relation to the same control preparation of mRNA for estab-
lishment of the stage distinctions.

Results and discussion

The data of the conducted experiments are resulted in a table 1, from which
it is ensued, that both at dicotyledonous, and at monocotyledonous plants, already
with appearance of sunrays in the early morning (at 5 a.m.) there is a small decline
of homology degree of mRNA in experience as compared to control (up to 91%
for different plants).

To midday (at 2 p.m.) there is yet greater divergence between control (“nightly’)
mRNA and mRNA from the plant leaves at powerful sunshine.

To the evening there is “fading” of photosynthetic processes by the “windmill”
switching genes. The difference at mRNA populations from leaves of control
plants and plants on 20-th day of vegetation after start of experiments is observed.
It is interpreted, possibly, by switching on at expression particularly and other
genes, providing translational processes of differentiation of plant cells on sub-
sequent stages of their vegetation [2].

In works of E.N. Tischenko and O.V. Dubrovnoy it was showed, that follo-
wing transition of sugar beet seedlings| from the etiolated state to the photo-
morphogenesis in the cotyledons of seedlings the approximately 2000 specific
poly(A)' mRNAs appear and about 400 specific poly(A)'mRNAs disappear, i.e.
there is a sharp reprogramming of genome of plant cells following transition
their from the etiolated stage into morphogenesis stage. Similar results were given
by authors and also on sunflower [3, 4].

The decrease of DNA content at cells of Helianthus annuus Linnaeus plant
under influence of light was found at investigations of H. Price and J. Johns-
ton [5].

By the present time it is known that the majority of genes in the plant cells
(as and in the cells of animals) are presented by families. For example, multifamily
of photomorphogenesis genes [6—8]; phospholipase C genes consict from 9 mem-
bers [9]; phospholipase D gene — from 12 members [10]; patatin gene — from
70 members on tetraploidy genome Solanum tuberosum L. [11, 12]; genes of cell
wall protein extensin — from 5 members [13]; RNases gene are presented by
super- or multifamily [14] et cet.).

Each member of gene family differs from each other by microheterogeneity
on a nucleotide sequence at variable part of genes and accordingly on mechanisms
of their intracellular regulation [6—10]. The reflection of structural microhete-
rogeneity in the families of genes are also mini differences in the structures of
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Table 1
Percent of a homology of cytoplasmical mRNA populations from plant leaves during the
different periods light (morning, day and evening) phase (experience) in relation to mRNA of
dark (the middle of night) phase (control)*

Objects of investigation and variants of experiments

Ti Soya bean Pea Wheat Corn
ime

over over lieht over over
10 days 10 days & 10 days 10 days

5:00AM | 9522 | 8621,7 | 97+2,1 | 89+1,4 | 91+1,6 | 88+1,3 | 94+1,5 | 85+2,1
2:00 PM | 86+2,3 | 81+1,8 | 85+1,4 | 84+1,3 | 7942.3 | 86+1,6 | 79+2,1 | 78<1,7
9:00 PM | 89+1,4 | 78+1,3 | 94+1,8 | 862,1 | 93+1,4 | 88+1,8 | 92+1,9 | 87+1,4

*Percent of cytoplasmical mRNA homology in relation to| control mRNA preparation (taken for
100%) was determined for an index differences in the level of hybridization of P*> cDNA with
mRNA populations, which change during a day and differ by nucleotide| sequence in variable part
of gene structure within the limits of family. For 100% (control) the level of hybridization of P*
cDNA (copies from “nightly” mRNA) is accepted with “nightly” mRNA of plant leaves
(hybridization “on itself”). Error of experience is +2% (the average data from 3 experiences are
presented). Unit of dimension is the level of radioactivity in impulses at each probe.

light light light

gene products — proteins (polymorphism of reserve proteins, isoenzymes et cet.)
[15, 16].

We supposed, that the variability in the structures of members of gene family,
the distinctions in the mechanism of regulation of their activity and, accordingly,
mini differences in the structures of the end-products of gene expression provide
high mobility and plasticity of adaptive reactions of cells to the environment
signals.

It is obviously that under weak promoters are variants of genes from gene
families which form an answer for a weak external signal (for example, on a
weak thermal, light signals, or signal of chemical nature); under promoters of
moderate force are located genes, forming an answer for the signals of middle
force, and under strong promoters are genes from gene families, forming the
return reactions of cells on strong external or internal signals (for example, on
maximal photosynthesis in the period of strong sunshine and, accordingly, strong
heating).

According to this supposition the increasing of photosynthetic process occur
as a result of “windmill” switching corresponding genes under weak promoters
on genes with promoters of moderate force and further on genes under strong
promoters in process of increase of sun activity and on the contrary following
decrease of sun activity the opposite process switching genes is observed.

Conclusions

Thus, obviously, that the presence of gene families and specific mechanisms
of their regulation are provided “windmill” switching genes (under influence those
or other signals), executing the same functions, but possessing microheterogeneity
on nucleotides sequences and different level of activity. It provides adaptation of
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plants to the varied environment and reproducing to itself similar individuals in a
greater or less amount at different conditions for maintenance and saving in nature
of one or another spesific population of plants.
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Abstract

Using DOT-blot hybridization DNA with RNA the analysis of degree homology of
products of gene expression (cytoplasmical mRNAs) is fulfilled from the cells of
dicotyledonous (soya, pea) and monocotyledonous plants (wheat, corn) leaves, after their
separation from plants in an early period with weak photosynthesis (at 5 a.m.), in a
middle period (at 2 p.m.) with strong photosynthesis and in the evening period with weak
photosynthesis to the relation to mRNA from plant leaves, being in a dark phase (at 2 a.m.).
It is shown that divergence in populations between experience and control begins in the
early morning at weak sunshine, sharply increases at daily light (at 2 p.m.) and goes out
on sunset. It is assumed that these changes occur by the “windmill” switching genes,
belonging to one family, but possessing different activity due to location them under
promoters of different force (promoters of weak, moderate and strong force) and that
plasticity (maneuverability) of plant adaptation to the environment is arrived by such
mechanism.

Metomom JIOT-6mo0t rudpunusanuu JJTHK ¢ PHK npoBenen ananus cTeneHu ro-
MOJIOTHH TIPOIYKTOB SKCIpeccuy reHoB (rurorutasMarimdecknx MPHK) n3 kieTok muctoeB
JIBYIOJIBHBIX (COU, FOPOXa) U OAHONOJBHBIX PacTeHUH (MIIEHMIBI, KyKYpy3bl), OCIE
OTJENCHNUS MX OT PAcTeHHH B paHHHMH mepuof co ciaabeiM ¢oTtocuHTe3oM (5 yTpa),
B cpenuuil nepuon (14 yacoB AHs) ¢ CHIBHBIM (POTOCHHTE30M U B BEUEPHUIl IIepHo] C
yracatomuM ¢orocunTe3om no orHomenuio k MPHK nucteeB pacrennii, Haxomsmuxcs
B TeMHOBO# (pase (2 yaca HOUM — KOHTpPOJBb). [loKa3aHo, 4TO pasHMIIA B MOMYJISIUAX
MEXJIy ONBITOM M KOHTPOJEM HauMHAEeTCS PAaHHUM YTPOM IpPH CIabOM COJHEYHOM
OCBEILEHUH, PE3KO YCUIIMBACTCS IIPU JTHEBHOM OCBellleHNH (14 yacoB 1HA) U yracaet Ha
3axozxe conHna. [Ipeanonaraercs, 9To 9TH U3MEHCHHS NIPOUCXOAT IIyTeM “BeepHOTo”
HEePEKIIIOYCHUS] TEHOB, PHHA/ICKAIINX K OTHOMY CEMEHUCTBY, HO 00JIaIatOIMX pa3HOil
aKTHBHOCTBIO 33 CYET PACIOIOKCHUS UX MO IPOMOTOPAMH Pa3HON CHIIBI (IIPOMOTOpax
c11aboii CHIIBI, yMEPEHHO CHIIBI M CHIIBHBIX IPOMOTOPAX) U UTO ITyTEM TaKOr0 MEXaHU3Ma
JIOCTUTAETCS MIACTUYHOCTh (MaHEBPEHHOCTh) afJaNnTallud PACTCHHH K OKpyXaromeH
cpeze.

Metomom JJOT-6mnot ribpuanzanii JHK i3 PHK npoBeneHo anami3 crymneHs romo-
norii npoaykriB excrpecii reHiB (uutomnazmarnanux MPHK) 3 kitiTuH nucTkiB 1Bojo0-
JBHEX (COi, TOPOXY) 1 OHOJONBHUX (IIIICHUII1, KyKypYyI31) POCIIHH, Micys BiAAITICHHS 1X
BiJI pOCIIMH B paHHiii epion 3i ci1abkum GOTOCHHTE30M (0 S5-I roANHI paHKy), B cepeHiit
nepiox (o 14-it roguHi) 3 CUIBHUM (POTOCHMHTE30M 1 B BEUipHIW mepion i3 3racarouynm
(dotocuHTe30M 10 BigHOMEHHIO 10 MPHK HCTKIB pociunH, 1110 3HAXOMUIUCH B TEMHOBI i
¢as3i (0 2-if rogMHU HOY1 — KOHTpOIb). [lokazaHo, o0 Pi3HUIL B HOMYIALISX MK JOCTi-
JIOM 1 KOHTPOJIEM IMOYMHAETHCS BXKE BPAHLI ITPH C1a0KOMY COHSYHOMY OCBITJICHHI, Pi3KO
MMOCHIIIOETHCS TIPH JICHHOMY OCBITJICHHI (0 14-if roanHI THS) Ta 3HIDKYEThCS Ha 3aXO0I1
coHis. [IpunyckaeThes, 110 11i 3MiHH BiIOYyBaIOTHCS MUIAXOM “BisSJIBHOTO™ MEPEKITIOUCHHS
TeHiB, IO HAJEXaTb IO OJHi€l POAMHM, ajie BUSBILSIIOTH Pi3HY aKTHBHICTH 332 PaXyHOK
po3TallyBaHHs iX MiJ IPOMOTOPAaMH Pi3HOT CHIIH (IIPOMOTOpax ciabKol CHITH, MOMIpHOT
CHJIM Ta CWJIBHHUX IIPOMOTOPAX) 1 IO IUITXOM TaKOTO MEXaHi3My JOCATa€ThCs IUIACTHY-
HICTh (MaHEBPEHICTh) aanTalii POCIUH 0 OTOYYIOUOr0 CepPEAOBHIIIA.
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TEXHOJOTIi IN VITRO: NIPOBJEMMU TA NEPCIEKTUBU

BABOJI A. B., IYBPOBHA O. B., JISIJIBKO 1. I., 3IHHEHKO M. II.
Inemumym ¢hizionoeii pocaun i eenemuxu HAH Yxpainu
VYrpaina, 03022, Kuis, éyn. Bacunvkiecoka, 31/17, e-mail: bavoll @rambler.ru

JOCILIKEHHSA BIVIMBY TUAIAZYPOHY HA YACTOTY
YTBOPEHHSI MOP®OTI'EHHOI'O KAJIIOCY TA PETEHEPAIIIO
ITATOHIB Y KYJBTYPI IN VITRO M’AKOI ITIIIEHNUITI

Ha cporomni 0Gi0TEXHOJOTIYHI METOIM MIMPOKO BHUKOPHCTOBYIOTHCS IS
BUPIIICHHS IPUKIIAIHNX 3371a49 CeNeKIii IHHMX CLIbCHKOTOCIOAAPCHKIX KYIBTYP
i, 30kpema, mmenuui [1-3]. OxeprkaHHA MOP(OreHHOTO KaOCy 1 HACTyIHA
pereHepalrtisi pOCIIH — HEBiJI'€MHA YaCTHHA OaraTthoX 010TEXHOJOTIH i€l KyITBTY-
pu. OmHak, 10 IOT0 Yacy OAHUM i3 (haKTOpiB, 110 OOMEKYE HTHPOKE BIPOBAI-
KCHHS 010TEXHOJOTIH Y TeHEeTHKO-CENCKIIHUIA Mpolec € BiACYTHICTh e(ek-
THBHUX METOJIB MacoBOi pereHeparii pociuH i3 KIITHHHUX JiHid. OmHUM i3
TOJIOBHUX YHMHHHUKIB, 110 BIUIMBAE HA pereHepamniifHy 3JaTHICTh KaJIOCHUX KYJIb-
Typ, € CKJIaJ >XKMBHJIBHOTO CEPEJOBHIIA. 3 METOI0 CTHMYIIOBAHHS IPOIECIB
Mop(doreHesy 10 CepeaOBHII KYJIBTUBYBaHHS 0Jat0Th Pi3Hi 010J0TIYHO aKTHBHI
PEUOBHHH — CHHTETHYHI aHAJIOTH (DITOTOPMOHIB. 30KpeMa, I BUPIMICHHS [[bOTO
3aBIaHHs JOCIITHUKAMH MMOKa3aHa 3HaYyHa e(DeKTUBHICTh THA1a3yPOHY.

Tuniazypon (THA3) — 3-(1,2,3-tiagia3omniH-5)-1-¢peHiNce40BHHA, IO BH-
KOPHCTOBYETHCS SIK TepOIIU/] Ta CTUMYJIATOP POCTY, OJHOYACHO € €(PEKTUBHUM
perynsitopoM Mopdorenesy in vitro y 6ararbox IBOAOJILHUX pocyuH. [TokaszaHo,
mo T/I3 xapakrepusyeTbcs OUIBIIO0 aKTUBHICTIO HIXK IMTOKIHIH Ta 3eaTHH. Bin
CTUMYJIFOE PO3BUTOK OiYHHMX OPYHBOK IArOHa Ta Cripuse GOpMyBaHHIO cTeOET y
6araTbOX BU/iB TIOKPUTOHACIHHKX. 3TiHO CydacHUX ysaBieHb TJ]3 6e3mocepenHbo
CTUMYJIIOE PICT Uepe3 BIacHy 010JI0TiUHy (IIUTOKIHIHOBY) aKTHBHICTh Ta 3AaTHHHA
CTUMYITIOBATH CUHTE3 1 HAKOTIMUEHHS €HIOT€HHUX IUTOKiHiHIB. HU3bKi KOHIICH-
tpauii T/I3 y pocinH CTUMYIIOIOTE PIiCT Ma3ylNIHNX OPYHBOK, OIHAK BUCOKI —
31aTHi Horo iHriOyBaTu. BioMo Tako, 1o BiIHOCHO BUCOKI KoHIeHTparii T/13
3[aTHI IHIYKyBaTH YTBOPEHHS KAJIIOCY Ta CTUMYIIOBATH ()OPMYBaHHS COMaTHIHUX
emopioinis [4].

OpnHak, Ha ceorofHi iHpopMmaii momo aii T3 Ha KynsTypy MINCHHULT in Vitro
HEJIOCTaTHBO. Y 3B’SI3Ky 3 IINM METOIO HAIIO1 poO0TH OYyII0 TOCIiKEHHS BIJIUBY
T/I3 Ha iHAYKIi10 MOP(OTEHHOTO KATIOCY Ta pEreHepallito NaroHiB y KaaroCHUX
KYJIBTYp IIICHUII.

Martepiaiau i MeToau

Marepiasiom gociiaKeHbs OyB COpPT-IBOpYUYKa MSIKOT MIIEHUII — 3UMOSIpKa,
OTpUMAaHMH y Bigaim excriepuMenTtansHoro myrareHesy IOPI" HAH Vkpainw.
B AIKOCTI eKcIITaHTiB BUKOPUCTOBYB&JIM BEpXiBKM maroHa 1-3 moGoBux mpo-
POCTKIB, po3Mip SKHX BapitoBaB y Mexax 1,5-2,0 mm. [Ij11 oTpUMaHHS JOHOPHHUX
pocnuH HaciHHs crepwiizyBanmn 3 %-BuM po3unHoM NaOCI mpotarom 15 xB,
YOTHPH pa3u BiIMHUBAJIM CTEPHIHHOIO AUCTUIHOBAHOIO BOAOIO i MPOPOILYBAIN
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