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TECHNOLOGIES

Under the action of cold-drought observed activation of lipid peroxidation. The intensity of the
fluorescence of lipid peroxidation products increased. Soaking the seeds in a 2 x 102M solution
melaphen decreased the content of lipid peroxidation products in the membranes of mitochondria:
fluorescence intensity of lipid peroxidation products was reduced almost to the control level. Now has
shown that ATP plays a role not only as substrate, (supplying energy) but in very small concentrations
performs a signaling function, increasing signaling through ATP receptors on the outer membrane of
cells, in particular, the signal for growth and division.

Melaphen refers to those specific chemical factors that are able to regulate the growth of very low
concentrations in plant cells. We can assume that melaphen acts like ATP in contact with the outer
membrane of plant cells and causes increased growth and division. Closing the mitochondrial K-ATP
channel prevents uncontrolled swelling of mitochondria. To date, the mitochondrial K-ATP channel
was found in the inner membrane of mitochondria in several laboratories.

Melaphen in ultrasmall quantities prevents swelling of mitochondria, we can assume that one of
the places the impact melaphen can be purinoretseptor on mitochondria, and then it becomes clear
why he acts in such low concentrations. :

CBOMCTBA CAMTOB CBSI3bIBAHHSI CEMEVCTBA MIR396 C MRNA CEMEHCTB 'rEHOB
POCT PET'YJIMPYIOIIEIO ®AKTOPA PACTEHHI
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MiRNA perynmupyroT 3KCIpeccHio 6e10K-KOIUPYIONIHNX TeHOB PACTEHHM CBA3KIBasCh ¢ UX MRNA.
Oco0rb1it mHTEpec mpencTaBiasfioT MiRNA, HENOCPEACTBEHHO PETrYIHPYIONHE SKCIPECCHIO T'€HOB,
YYacTBYIOIIMX B POCTE U pa3BUTHH pacTeHHui. Hamu u3ydeHsI cBOWCTBa CaliTOB CBA3EIBaHUSA MiR396
B Oenox-komupyromeii o6mactd mRNA poct perynupytommux ¢akropoB (GRF) A.thaliana, Z.mays n
npyrux pacteHuit. CreneHp cBa3piBaHusd miRNA ¢ mRNA onenuBanu mo orHomenuio (AG/AGm) ux
3Hepruu cBA3bsBaHUA (AG) K MakCHUMaNbHOM BenuduHe SHeprud (AGm) npu NOJTHOCTHIO KOMILIEMEH-
TapHBIX HyKJIEOTHIAX B caiiTe CBA3LIBaHMs. B KaXk0M M3 H3y4EHHBIX BUOB PaCTEHHIl IPUCYTCTBYIOT
neBaTh U 6onee mapanormgHbix reHoB GRF, skcnpeccus KOTOPHIX B pa3HON CTENEHH PErylIHpyercs
neiictesueM miRNA cemeiictBa miR396. 13 nesatu napanoruunsix reHoB GRF apabunoncuca mRNA
ceMu reHoB cBs3piBaid ath-miR396a,b ¢ Benmuunnoit AG/AGm paBHoii 84.9-88.1%. mRNA GRFS5 u
GRF6 He nmenu caiitoB cBsa3biBanms ¢ ath-miR396a,b. Bee 14 mapanorugssix reHoB GRF xykypys3sl
cBsA3bIBaIIK zma-miR396a-h ¢ Benmuauno# AG/AGm paBHoii 80.2-90.2%. /|Ba reHa ¢ HeyCTaHOBICHHOH
dyHKIHE# UMenn caliThl cBiI3bIBaHHA zma-miR396a-h, unentuunsie caiitam B mRNA GRF. Crenens
cBa3siBaHusg miRNA cemeiictB miR396 ¢ mRNA mapanoruussix GRF B 1pyrux Buzmax pactenuii 6suia
BbICOKO# ¥ BenmmunHa AG/AGm BapsupoBaina ot 75.9% a0 100%. OnuronykineoTusl B caliTax CBA3BI-
BaHusA B MRNA GRF A.lyrata, B.distachyon, G.max, M.truncatula, O.sativa, P.patens, P.trichocarpa,
R.communis, S.moellendorffii, S.bicolor u V.vinifera 661 Beicoko romonoruuynsl. B mRNA 6omns-
mmHcTBa GRF 3TH caiitel koguposanu renranentus RSRKPVE u RSRKHVE. D1 renranentu/isl
6BUIH BHICOKO KOHCEPBATHBHEI B H3yUYE€HHBIX BHJaX PaCTeHHUi, IpHUIeM aMHHOKUCIIOTH BIEPENH UX U
ocobeHHO mocite ObuTH BapuabenbHEL. OTa KOHCEpBaTHBHOCTH caiiToB cBa3piBaHusg MiR396 8 mRNA
GRF u3y4eHHBIX BUIOB PaCTEHHH CBHAETENLCTBYET O PAaHHEM BO3HHKHOBEHHH CHCTEMBI perynxmm
SKCHPECCHH reHoB ¢ noMompbio miRNA U BEICOKO#H €€ TOMeX0yCTOWIHBOCTH.
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PROPERTIES OF MIR396 BINDING SITES IN MRNA OF GROWTH REGULATORY GENES
FAMILY IN PLANTS
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miRNAs regulate the expression of plant protein-coding genes by binding to their mRNAs. Of
particular interest are miRNAs that directly regulate the expression of genes involved in growth and
development of plants. We have investigated the properties of miR396 binding sites in the protein-
coding region of the mRNA of growth-regulating factors (GRFs) in A.thaliana, Z.mays and other
plants. The degree of miRNA binding to mRNA was evaluated in relation (AG/AGm) of their bind-
ing energies (AG) to the maximum energy (AGm) in case of fully complementary nucleotides in the
binding site. All studied species had nine and more GRF paralogs which expression is regulated in a
different degree by miR396 family. Out of nine GRF paralogs of arabidopsis mRNA of seven genes
bound ath-miR396a,b with the value of AG/AGm is equal to 84.9-88.1%. mRNAs of GRF5 and GRF6
had no binding sites for ath-miR396a,b. All 14 GRF paralogs of maize bound zma-miR396a-h with
the value of AG/AGm of 80.2-90.2%. Two genes with unknown function had zma-miR396a-h binding
sites that were identical to sites in mRNA of GRFs. The binding degree of miR396 family to mRNA
of GRF paralogs in other plant species was strong and the AG/AGm value varied from 75.9 to 100%.
Oligonucleotides of binding sites in mRNA of GRFs in A4.lyrata, B.distachyon, G.max, M.truncatula,
O.sativa, P.patens, P.trichocarpa, R.communis, S.moellendorffii, S.bicolor and V.vinifera were highly
homologous. In mRNAs of GRF majority these sites coded RSRKPVE and RSRKHVE heptapeptides.
These heptapeptides were highly conservative in the studied plant species, and the amino acids in
front and especially after them were variable. These conservative miR396 binding sites in mRNA of
GRFs in different species suggest an early occurrence of gene expression regulation by miRNAs and
its high noise immunity.

POJIb IMAHOBAKTEPHA B ATPOTEXHOJIOTHSIX ACTPAXAHCKOI'O PETHOHA
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ITouBeHHbIE IUAHOOAKTEPHH B OTIIMYHUE OT APYTHX BOAOPOCIIEH PUKCHPYIOT U3 aTMOC(EPHI MOJIEKY-
JAPHBIN a30T, IPOAYIHUPYIOT OHONOrHYECKH aKTUBHBIE BENIECTBA H 00pa3yioT EPBHYHYIO IPOAYKIIHUIO
OpraHM4eCKOro BemecTBa. Takue CBOMCTBa II1aHOOAKTEPHil OKa3hIBAIOT 0IaroNpUATHOE BO3ICHCTBHE
Ha CTPYKTYpy U IUIOAOPOAHE IOYBHI, a Talkke Ha POCT W Pa3BUTHE PAacTeHHi. DTO CO3MaeT MPEIIo-
CBUIKH JJIs HCIIONIb30BaHMs HAaHOOAKTEepHil B KadecTBe yAOOpeH it sk KyJAbTypHEIX PaCTEHHUM.

B cBsA3H ¢ 0COOEHHOCTAMH DACIOJIOKEHHS ¥ apUAHBIM KIMMAaTOM ACTpPaxaHCKOrO PErvoHa, Ha

YCTOHYHMBOCTBIO K BRICOKMM TEMIEPaTypaM, HOBHIIIEHHOH CONEHOCTH, HHTEHCUBHOCTH CBETA, BEICY-
HIMBaHUIO, YIBTPadUOIETOBOMY OOIYIESHHUIO U T.11.

C nomompi0o METONa HAKONUTENBHBIX KyIbTyp Ha OCHOBE OTOOpPaHHBIX Ha TEPPUTOPHH
AcTpaxaHCKOTO pErHOHa IOYBEHHBIX 00pa3loB, BHIAEICHHI HHAHO-OAKTEpHAIbHBIE COOOIIECTBA.
Jomurnpylomeii GpopMoil CTpyKTypooOpa3oBaTeneil H3y4aeMbIX COOOIIECTB ABHINCH HAHOOAKTe-
puu ponoB Phormidium, Anabaena, Nostoc, Oscillatoria. B nabopaTOpHBIX U BEr€TAMOHHBIX OIBITAX
MPOBEACHBI HCCIEIO0BAHUSA IO BIMAHUIO BBIJCIIEHHBIX COOOMIECTB HAa POCT PACTEHHIA. 3HAYUTENBHYIO
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