Oaktepuii B cpesie ¢ HadTATMHOM, CITOCOOHOCTh YTHIIM3UPOBATh OPraHUYECKHE CyOCTpaThl U
00J1a1ato1IMe BHICOKUMH aKTHBHOCTSIMH KJTFOUEBBIX (PEPMEHTOB MeTabon3Ma HaTaIuHa.

On the basis of results of the conducted research, criteria for selection of effective
strains that degrade PAH are offered, considering the growth rate with naphthalene as a sole
source of carbon and energy, ability to utilise organic substrates and high activity of the key
ferments of naphthalene metabolism.

Ha mincraBi pes3yibTaTiB MPOBENEHOTO MOCITIKEHHS 3alpOMOHOBAaHI KpHUTEPIl IS
BiOOpY edeKkTuBHUX ImTaMiB AecTpykiiii [IAB, mo BpaxoByIOTh MIBUIKICTH pOCTY OakTepiit
B CEpeOBHUII 3 HaTaIiHOM, 3AATHICTh YTHIII3YBaTH OpraHiuHi CyOCTpaTH i IO BOJIOAIIOTH
BHCOKHMMU aKTUBHOCTSIMH KJIIOUOBUX (pepMeHTIB MeTabomi3my HadTaiHy.

[IMT'AHKOBA B.A.', IYTUHCBKA I'.0.%.

lecmumym bioopeaniunoi ximii i Hagpmoximii HAH Yxpainu

02094, Kuis, eyn. Mypmancoka, 1

2IHcmumym Mikpobionoeii i sipyconoeii im. [I.K. 3aboromnoco HAH Yxpainu
Il 03680 I'CII, Kuis, éyn. Axademika 3aboromunoeo, 154

JOCAIIKEHHSA CTYIEHIO TOMOJIOT'TE MPHK ITPH HOPMAJIBHOMY I
CTUMYJIBOBAHOMY PEI'VJIATOPAMU POCTY POCJIMH

HenocratHe ¢inaHcyBaHHS CLIBCHKOTOCIIOAAPCHKOTO BUPOOHHIITBA MOTpEdye
MOIIYKYy 1 pO3pOOKKM HOBHX BIIHOCHO HEIOPOTHX EJIEMEHTIB EKOJOTIYHO Oe3MeTHIX
TEXHOJIOTIM BEJIEHHs CLIbCHKOIO rocrnojaapctBa. baraTopiuHuil nocBig MoOKasye, IO
HAWUNEPCIEKTUBHIIIMMU 3 HUX € BUKOPUCTAaHHS B CLIBCHKOMY TOCIOAAPCTBI PETYNSATOPIB
pPOCTY pOCIHMH, 3a JONOMOIOI0 SIKHX MOXJIMBO HE TUIBKM CKOPOTUTH BUTpPaTH Ha
BUPOOHUIITBO CLIBCHKOTOCIIOAAPCHKOT MPOIYKITii, aje i 301IbIIUTH BUXI] 3 OJUHUII IO
KUIBKOCT1 1 TIJBHINEHHS SKOCTI CUIBCHKOTOCIIOAAPCHKOI TPOAYKIii (TOOTO MMiAHITH
BPOXKAWHICTh KYJIbTYp), @ TAKOX MIJCHJINTH IMYHITET (3aXMCHI BJIACTMBOCTI) POCIUH MpPU
CKOPOUYCHHI BHUKOPHCTAaHHS XIMIYHUX 3ac00iB 3aXHUCTy, MIiABUIIUTH IOCYXOCTIHKICTh 1
XOJIOZOCTIMKICTh KyJNBbTYpHHX POCIUH 1 3a0€3MeYUTH CTBOPEHHS KpalluX yMOB JUIs

cUMO0103y POCTUH 3 MIKPO(IIOPOIO TPYHTY.

PeanbHuME 17151 BUPOOHUKIB CTAIM PETYISTOPHU POCTY POCIHH, CTBOPEHI B IHCTHTYTI
6ioopraniunoi ximii 1 HapToximii HAH VYkpainu [1]. IIpu mepesipiii aii ux perysisTopiB
NepuIoYeproBa yBara HaJaeTbes 3SICYBaHHIO MeXaHi3My iX i Ha (yHKIII T€HETHYHOIO
amapaTty KITHH (€KCIpecilo TeHIB), 3 METOI TMONIyKy CHOJyK, HE IIKIIJIUBUX IJIs

POCIIMHHOTO OpPTaHi3My 1 HAaBKOJIMIITHBOTO CEPEIOBHIIIA.

HampsiMkom 1i€i poOOTH TOCITY»XWJIM: BHUBUYEHHS PIBHS EKCIpecil TeHIB, a TaKOX
crynento romonorii MPHK y pocnun, mo o6pobmsuincs Ta HeoOpoOIISIHCS peryisTopaMu

POCTY Ha PI3HUX €Tamax OHTOTCHE3Y.
Marepiaan Ta meToaun

B wamkax Iletpi abo mmactmMacoBux KopoOodkax, MicTKICTIO B 200 M1, 3a1TOBHEHUX
NEePIAUTOM, IPOPOLTYBATIH HACIHHS 1 BUPOILYBAJIM POCIMHU KBACOJI 1 MIIEHUI BiJ MOYATKY
MPOPOCTaHHS 1 70 KIHIS iX Bereraiii, a Ha NIICHUI]l BUBYAIM TOKA3HWKH (OPMYBaHHS
KOpeHeBoi cuctemu. JKUBHIBHUM CEpEIOBHINEM CIYyXWIio cepenosuile Mypacire (MS)
(xoHTpOIB). B mocmimni mpobu gomaBanu peryasiTopu pocty (okpemo Emictum 1 ABepkowm,

a00 X X KOMOIHAIIi0).

ABEpKOM — KOMITIEKC (Pi310J0TIYHO aKTUBHUX PEUOBUH (AyKCHHIB, TiOEpEIiHIB Ta
[UTOKIHIHIB, & TaKOX aMiHOKHUCIIOT, JIMiJiB, B T.4. )XHPHUX KHUCJIOT), IO MPOAYKYETHCS

ABEPMEKTHHCUHTE3YIOUMM mTaMoM  Streptomyces avermitilis YKM  Ac-2179

[Tponynent ABepkoMy OyB CEJEKI[IOHOBAaHMH Yy BIJAUIl 3arajJbHOi Ta TPYHTOBOL
MmikpoOiosorii  IMB HAH Vkpainu. ABEpKkoM TMO3WTHBHO BIUIMBaE Ha MIKpOOHI
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yrpymnoBaHHsi TpyHTYy. KomriekcHi MikpoOHI mpemapaté Oyiau CTBOpPEHI Ha OCHOBI
BUCOKOC(EKTUBHUX IITaMiB a30T(HIKCYIOUHUX MIKPOOPraHi3MiB-MiKpOCUMOIOHTIB  cO1
(Bradyrhizobium japonicum YKM B-6018 1 Bradyrhizobium japonicum YKM B- 6035) ta
docharmobinizyrouoro wramy Bacillus megaterium YKM B-5724, cenekuioHOBaHHX
CHIBpOOITHUKAMU BTy 3araibHOi Ta TpyHTOBOI Mikpobiosorii IMB HAHY [3].

Jlocmizm npoBomunu mpu  Temmepatypi  25°C i 18-rogmMHHOMY  CBITIOBOMY
doromepiozni B cBiTIOBOMY Oorli. B mocmigax BUKOPHCTOBYBAIHM 3apOJKOBY BiCh KBAacoi,
MopdoreneTnyHi, ¢izionoriuni i 610XiMiYHI XapaKTePUCTUKH SKOI paHillle JeTanbHO OynIu
BUBYCHI [4], a TAKOX TOPOCI POCIMHHU COi Ha CTaaii IBITIHHS.

Buoinenns cymapnozo npenapamy PHK. TxanuHu 3apoJKOBUX Ocel KBacoJjl pyiHyBalu B
oydepraomy pozuuni 1 (0,05M tpuc-HCI, pH 7,6; 0,01M MgCl,; 0,06 M KCI; 1%-auit
JJIC-Na u 4 M ryanigiationiasat). OTpuMaHuil j1i3aT ABOKPATHO OOPOOISIM rapsyum
BOJIOHAaCM4YEeHUM (eHosoM 3 xinopodopmom; PHK 13 BogHOi ¢a3zu ocamxyBanu €TaHOJIOM,
o0poOmsin  mpoteinazoro K, TOBTOpHO JempoTeiHi3yBanmu cywmimmio ¢eHomy 3
xJI0po(hOpMOM U 3HOBY OcaJKyBaiiu eraHojioMm. [IpucytHi B mpemnaparax PHK momimku
HoJlicaxapuziB  eKCTparyBalucs 3a JIOIOMOIOI0 MeTOKcueTaHoily, micis dvoro PHK
OCa/pKyBaJId  IIeTaBJIOHOM, a Big meraBioHy PHK BigmmBamm OGaraTokpaTHHM
nepepo3urHeHHsAM B 0,01 M po34nHi OLITOBOKHCIIOTO Kalilo 1 IepeocayKeHHSIM €TaHOJIOM 3
HaJIMIPOM OLITOBOKHCIIOTO Kaito [S].
Po3zoinenna noni(A)' mPHK i noni(A) mPHK mpoBoIMIM mIIAXOM Xpomartorpadii
cymapaux mnpemnapariB PHK wa omniro (aT)-uemonoznux xomonkax [5]. xJIHK Oymno
cunTe30BaHo Ha momi(A) MPHK marpumi [5] BiKOpHCTOBYIOUM 3BOPOTHY TPAHCKPHUIITa3y
(peBeprasy) Ta [o-""P]-miuennii gesokci-I[T®. Orpumani [0-**P]-xJIHK i3 KOHTPOJIbHUX
pociuH Oynu (ikCOBaHI Ha HITPOLETIOI03HOMY GinbTpi Ta ridpuansyBamu (Mmerogom JOT-
onorunry) 3 k/IHK nocnigaux pocnun [5]. PagnoaktuBHicTh mpo6 Oyi10 BU3HAYEHO 3T1IHO
3 pobororo [4].
Pe3yabTaT T2 06rOBOpPEHH
B cepii npoBenennx Hamu gociigiB 3 IBiHoM, Biomanom, PamoctuMom Oynu BcTaHOBIICHI
HACTYIIHI (pakTH: BXXKE€ Ha paHHHOMY €Tari pO3BUTKY (TIpU BUXO/JII HACIHHS 13 CTaHy CIIOKOIO),
KOJM BKIIIOYAlOThes Tiporiec  OiocmHTesy PHK 1 OinkiB, mis perymisTopiB  pocty
OTIOCEPEIKOBYEThCS NUIIXOM CTUMYJIAIii reHHoi ekcmpecii sk MPHK, tak 1 pPHK, mo
OPUBOIUTH 1 1O 30UIBIICHHS OLIKOBOTO CHHTE3y, BHACTIZIOK YOr0 MPHUCKOPIOETHCS
MpopoCTaHHs HACIHHA 1 popMyBaHHs opraniB pociaunu (Tabmurs 1).
Tabmums 1
Brumouenns *H-ypununy 8 MPHK i pPHK mpTommmasMu KIiTHH 3apoIKoBOi oci KBacoui
py HOPMAaJIBLHOMY 1 CTUMYJIbOBaHOMY PagocTuMom pocTi i po3Butky (imr/xs/MrPHK)

Yac, Kontpois Jocnin (Pagoctrm)

roguHa. | MPHK pPHK MPHK pPHK

6 10 £0,5 25+2,4 233+272 26,8 + 6,4
12 12+1,2 28 +3,8 16,7 £6,3 254+72
18 1156 £ 7,4 870 + 14,8 1430 + 8,7 1380 + 6,4
24 3480 + 24,3 2342+ 17,3 6240 + 34,4 3150 £ 16,8
30 5800 + 26,4 3600 £ 22,6 10230 £ 17,5 4085+ 22,2
36 24340+ 26,9 | 5430+ 13,4 52170 £ 28,3 10246 + 18,1

B okpemux pociinax Mu nmokasanu, mo niasumieHHs cuaresy PHK nos’s3ane came
31 CTHMYJIALIIEI0 TPAHCKPHIIIII T€HIB, a HE 3a paXyHOK 30UTbIICHHS Komii (amMrutidikarii)
reHiB [6], TOOTO perynsaTopu pocTy CHPUSIOTH MAKCHUMAaJIbHOMY PO3KPHUTTIO T'€HETHYHOTO
MOTEHINay KIITHH pociuH. Lle BimOyBaeThes, Ha HAITY TyMKY, IIJISIXOM TTIOCHJICHHS PiBHS 1
IIBUJKOCTI TPAHCKPUMII{ 3a paXyHOK NPHCKOPEHHs (POpMyBaHHS B NPOMOTOpPAX POCIHH
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IHIIIIATOPHUX TPAHCKPHUIMIIIMHUX KOMIUIEKCIB 3 €JIEMEHTIB PETyJSTOPHHUX AUISHOK TeHiB,
PHK-nonimepasu i TpanchakTopiB O1IKOBOT MPUPOIH.

OcobnmBocTi il peryisiTopiB Ha EKCIPECIF0 I'eHIB TaKOXK BHBYAIM IO CTYICHIO
romouiorii MPHK B kmiTHHaX KOHTPOJBHHUX Ta JOCHIIHUX POCIMH COi Ha CTaiii IBITIHHS,
OJIep)KaHMX 13 HAaCiHHSA 00pPOOJIEHOTO MIKPOOHMMH Ta TPUOKOBUMH TpenapaTtamu .Y Talimii
2 mpeaCTaBIIeH] pe3yabTaTh [UX TOCIiIKEHb.

OpepxaHl pe3yJabTaTH CBIOYaTh: MPU BCIX EK30T'€HHUX pETYJATOPIB POCTY Ha
BKa3aHii cTanii po3BUTKY pociuH coi (ctanii usitinag) nomynsuaii MPHK y o6pobnenux
peryysiTOpaMH POCIMH  Biapi3HsAoThCs Bixm momyisinii MPHK  koHTponbsHUX pociuH.
Haii6inb1ri po30i>KHOCTI BiTHOCHO KOHTPOIIIO CIIOCTEPIraloThes MPU BUKOPUCTaHHI biocuiry
ta Pagoctumy (BiamosimHo 76 % Ta 78 %). MeHma pisHuns - npu BukoprctanHi YKM B —
6035 Ta ocobaBo YKM B — 6018 (90 % Ta 93 %). BukopucranHs KOMIUIEKCY IIpenapariB
NPU3BOAMTH 10 3MEHIICHHS PO301KHOCTI MK KOHTPOJBHUMH Ta JOCITIIHUMH POCIHHAMH
no nomyJsiisiMm MPHK.

Tabmnis 2
Hocnimxenns romonorii nomynsaniii MPHK y pocnun coi o0poOineHMX KOMITJIEKCHUMU
MIKpOOHMMH IpenapaTamMu y 3-X IEeHHHUX IPOPOCTKIB.

Ne o/ BapianTtu nocninis % 10 B1IHOIIEHHIO O KOHTPOJIIO

1 KoHTpoas 100

2 Bradyrhizobium japonicum 90
YKM B - 6035

3 Bradyrhizobium japonicum 93
YKM B - 6018

4 Biocun 76

5 Pagoctum 78

6 Bradyrhizobium japonicum 80
YKM B - 6018 + 5 Biocuny

7 Bradyrhizobium japonicum 77
YKM B - 6018 + 2 Pagoctumy

8 Bradyrhizobium japonicum 88
YKM B - 6018 +
Bacillus megaterium
YKM B - 5724

9 Bradyrhizobium japonicum 94
YKM B — 6035 (cencubinizoBaHmii)

10 Bradyrhizobium japonicum 92
YKM B - 6035 (reapna dhopma)

JificHo pmani JjiTepaTypu CBimyaTh MpO Te, IO PI3HI PETyJIATOPU POCTY
OTIOCEPEIKOBYIOTh CBOIO [0 B KIIITHUHAX Yepe3 CTBOPEHHS (CHHTE3) crenu(iyHuX T
BiJTHOIICHHIO JI0 CBO€i CTPYKTYpH OanaHciB (iToropmoHiB [7], siKi BiMOBIIHO aKTUBYIOThH
pi3HI Kackaayd TEeHIB, IO MPHCKOPIOIOTH AHAJOTIYHI €TamM OHTOreHEe3y pociuH (depe3
OpsMi, YW PpEe3epBHI HUIAXM) sl JOCATHEHHS 1IEHTHYHOTO KIHIIEBOIO pEe3yJbTaTa.
Hamnpuknan, cuare3 aykcuny [IOK moske 3mificHIOBaTHCh 3 TpunrtodaHy depe3 1Hm0mI-3-
MipOBUHOTPA/IHY, 1HIOJI-3-MaCIsHY KHCIOTY, TPUITaAMIH Ta 1HAO0JI-3-aleTanbJIOKCHM a0o
TpunTopaH—HE3ICKHUM [UIIXOM 3 1HJIOJY 3a Yy4YacTI0 TMONEpPeIHHKA 1HI0M-3-
alleTOHITPWIY Ta MiJ KOHTPOJEM HEOJHOTHNOBUX rpyn reHiB [8]. Opepkani Hamu
pesyapTaTd o ckiany mnomyssnidi MPHK migTBepmkyroTh Takoxk Iieli BHCHOBOK. Ha
KOPUCTh BUCHOBKY CBiJJ4aTh TaKOX JaHi rpo 3MmiHy nomyisiniii MPHK Ha okpemux eramax
eMOpioreHe3y Ta mocTeMOpioreHe3y pocianH 6aBoBHUKY [9].

BucHoBku
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OTtpumani maHi CcBim4aTh, MO KiHIEBHHA (iHTErpaibHUil) Oionoriyanid edext (ImiacuIeHHs
OHTOTE€HE3Y pOCIHMH) 32 JONOMOTOI0 PI3HUX PErylATOpiB pocTy abo iX KOMITO3HUIIIH
JOCATAETHCS NUIIXOM aKTUBAIlll HEOJHOTHUIIOBHX TPYIl TEHIB, 4Yepe3 MPOIYKTH SKHUX
pearizoBy€eThCsl TEHETUYHA MporpaMa pi3HUMHM METaOOIYHUMHU LUIAXaMU (K OCHOBHUMH,
TaK i 00XiTHIUMH TapaNeTbHUMU IIJISIXaMH).
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Pesrome

Meronom JOT-6mottinry kJIHK konTponmbHux pociaun 3 kJIHK pocnun coi Ha cramii
IBITIHHS, OJEpXaHMX 13 HaciHHSA, OOpOOJeHOro mpenapaTaMu MIKpPOOIOJIOTiyHOTO
MMOXO/[KCHHS, BUSIBJICHO BiJICOTKOBI p0o30iKHOCTI Mixk momyJsiiismu MPHK koHTponpHUX Ta
JNOCTITHUX PpOCIHH. 3pOoOJEHO BHCHOBOK, WIO IMIiJCHJICHHS OHTOT€HE3Y pPOCIHH 3a
JIOTIOMOT'0I0 PI3HUX PEryJIATOPIB POCTY JNOCSTa€eThbCsl LUIAXOM aKTHBALll HEOJHOTUIIOBUX
IpYII TEHiB.

Metonom JOT-6nortunra kIHK konTponmbHbIX pactenuit ¢ x/IHK pactenuit com Ha
CTaAMM  LBETEHHUs,  TOJYYEHHBIX U3  CeMsH, oOOpaboTaHHBIX  MpenapataMu
MHUKPOOHOJIOTHYECKOTO TPOUCXOKICHUS WM MX KOMITO3UIMSIMHU, BBISBJICHBI MPOICHTHBIC
paznmuunst Mexay nomyianusiMu MPHK KOHTpOJIBHBIX M ONBITHBIX pacteHui. CaenaH
BBIBOJI, UTO YCHJICHHME OHTOI€HE3a PAcCTEHHH C IOMOUIbIO Pa3HBIX PEryJsSTOPOB poOCTa
JIOCTUTAETCS MyTeM aKTHBAIIMX HEOJAHOTHITHBIX IPYIII T'€HOB.

Using DOT-blott method ¢cDNA of control plants with ¢cDNA soy plants on the
flowering stage,from seed treated by preparations of microbiological origin or their
compositions, the percent differences are revealed between mRNA populations of
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control and experimental plants. A conclusion is done, that increasing of plant
ontogenesis with use different growth regulators is achieved by activating of unsame
type groups of genes

KURCHII B.A.
Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine, 31/17
Vasylkivska St., 03022 Kiev, Ukraine

THE MOLECULAR MECHANISM OF HYDROGEN BOND FORMATION
BETWEEN T-A BASE PAIRS WITHIN A PROMOTER AND A SIGMA
FACTOR

The canonical viewpoint on DNA packaging in higher eukaryotes is that DNA in the nucleus
is wrapped around a protein core of two molecules of each of the core histones H2A, H2B, H3
and H4 [8, 9]. Both DNA replication and chromatin assembly occur simultaneously during
the S-phase of the cell cycle. It is generally assumed that the parental nucleosomes are
transiently disrupted before S-phase and are subsequently assembled onto two DNA daughter
strands by an unknown mechanism [9]. De novo assembly of nucleosomes occurs by the
deposition of a tetramer of the core histones H3 and H4 followed by the deposition of a pair
of dimers of the histones H2A and H2B to reconstitute the nucleosome. The formation of the
nucleosome in larger eukaryotes is accomplished by the binding of the histone H1 to the core
histones H3, H4, H2A and H2B.

Nucleosome core particles that contain a ‘core particle’ of the fixed length of DNA [146
base pairs, bp] wrapped 1.65 times around an octamer of ‘core’ histone proteins are the most
thoroughly described in the literature. Although the core histones are arranged as the 2(H3-
H4) tetramer and two H2A-H2B dimers positioned on both sides of the tetramer, deeper
knowledge of the structure about the origin and preferential positioning stability of the
nucleosome along the DNA chain is still unsettled or at least fragmentary. It is suggested that
the individual nucleosome is a particle of a flattened cylinder 10.5 nm in diameter and 5.7 nm
in height (i.e., the nucleosome possesses in the disk-shaped form that has sizes approximately
6nm x 11 nm x 11 nm) [8].

The function of four different core histones H2A, H2B, H3, and H4 is to package of
DNA into the cell nucleus but little is known about the functional role of each of them in the
higher eukaryotic histone octamer. Earlier we have described a model for histone
arrangements in the nucleosomes of higher eukaryotes [4-6].

Transcription involves synthesis of an RNA by RNA polymerases. Firstly, RNA
polymerase must bind to the double-strand of DNA. The initiation stage requires the
recognition of a short region of DNA douplex. The sequence of DNA that is necessary for this
reaction is called the promoter. The basic initiation of transcription is performed by the
multisubunit RNA polymerase, so called sigma (s) factor (s) [3], which directly contacts the
promoter sequences. Sigma factors specifically recognize the distinguishable promoter DNA
determinants that are responsible for the binding of RNA polymerases to DNA. Hence, the
sigma factor determines which gene must be transcribed. Initiation occurs when an RNA
polymerase binds to the promoter, and the site at which the first nucleotide is incorporated is
called the startpoint. The identification of transcription factor binding sites is a fundamental
problem in the understanding of a signal transduction platform for extracellular or
intracellular signals and the regulation of all genome functions.

Prokaryotic and eukaryotic organisms contain a variety of sigma factors that specifically
recognize different promoter sequences. Many studied genes have similar promoter
sequences, with a consensus sequence of TTGACA at the -35 position and TATAAT at the -
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