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IO. H. Kynunkas, T. A. KouerkoBa, E. A. KoBasenko, E. H. l'ony6esa, I1. M. byaaii,
II. I. MousyanoB, A. A. Jlenucos, T. H. llutiauk, C. H. YepenkeBu4

Benopyccruii cocyoapcmeennvtii ynusepcumem, Munck, Pecnyonuxa berapyce

MPOJIM®EPATUBHASI AKTUBHOCTHh U MEMBPAHHBIN MIOTEHITA AT
KJIETOK JIMHUM C6 U HELA IIPA KYJIbTUBUPOBAHUH
B YCJIOBUSIX DJEKTPHUECKON CTUM YJISALIUA

HccnenoBaHo BIHSHUE TOATOBPEMEHHOM IEKTPHUYESCKOM CTUMYIISIIIMK Ha (QYHKIMOHAIBHBIE CBOMCTBA KJIETOK B KYJIb-
Type. B paboTe nucnonab30BaHbl KJIETKH TTTHOMBI KPbIChl THHUN C6 1 KIETKHU a/leHOKapIIMHOMBI HIeiiku maTku nuHun Hela.
CTUMYJISIIIO IPOBOAMIIN HAa IPOTSKEHUH 12 4 OMHOPOAHBIM 3JIEKTpUUECKUM ToseM ¢ yactoTo 10 I'n. s usmepenus Be-
JUYMHBI PAaBHOBECHOTO TPAaHCMEMOPAaHHOrO NMOTEHLMANA TPUMEHIM METO/ M3TY-KJIaMII, NPOIN(EpaTUBHYIO aKTHBHOCTb
OLICHUBAJIU 110 U3MEHEHHIO YNCIIA KIIETOK OTHOCHTENIBHO UX YHCIIa B KOHTPOJIBHOM 00pasIie.

Iloka3zaHo, 4TO 37eKTpHUECKass CTUMYJSILUS BbI3bIBAET M3MEHEHHE PABHOBECHOTO TPaHCMEMOpPAHHOTO MOTEHIIHala
KJIETOK, YTO NPUBOAMT K HOCIEAYIOIEMY H3MEHEHHUIO UX NMPOIU(EpaTHBHOI aKTHBHOCTHU. BBIABIECHO, YTO AeNOIspU3aLus
IUIa3MAaTHYECKOH MEeMOpaHbl yCHJIMBAET HPOIM(EPaTUBHYIO aKTUBHOCTH KJETOK, B TO BpeMs KaK T'MIEPHOJISApU3aLus
3aMeJIsIeT. YCTaHOBIIEHO, YTO KOHEUHBIH pe3ybTaT 3aBUCHT KaK OT MapaMeTPOB 3JEKTPUUECKOTo MO, TaK U OT THIIA KJIETOK.
Taxum obpa3om, HabmOgaeMblil 3G (GEKT CBsI3aH ¢ aKTUBALMEH MOTSHIIHAN-3aBUCUMBIX HOHHBIX KaHAJIO0B, NPHUBOSIICH
K M3MEHEHHUIO BPEMEHHM MPOXOKACHUS KJIETKOH OnpeneneHHON (a3bl KJIETOYHOro 1ukia. [loaydeHHble pe3yabTaThl MOI'YT
OBbITH UCIIOIB30BAHBI TS pa3pabOTKK METOJ0B KIETOYHOW HHKEHEPUH.

Kniouesvie crosa: xynsrypa kinetok, HeLa, C6, anekTpuueckas CTUMYJIALUSA, NpoinudepaTHBHAs aKTHBHOCTb, MEM-
OpaHHBII NOTEHIHAI.

Y. Kunitskaya, T. Kochetkova, E. Kavalenka, E. Golubeva, P. Bulai, P. Molchanov,
A. Denisov, T. Pitlik, S. Cherenkevich

Belarusian State University, Minsk, Republic of Belarus

PROLIFERATIVE ACTIVITY AND MEMBRANE POTENTIAL OF Cé
AND HELA CELL LINES IN CULTURE UNDER ELECTRICAL STIMULATION

The influence of long-term electrical stimulation on the functional properties of cells in culture was investigated. C6 rat
glioma cells and HeLa human adenocarcinoma cells were used in this work. Stimulation was carried out with uniform electric
field for 12 hours with the train of pulses at a frequency of 10 Hz. Measurements of membrane potential were conducted using
patch-clamp technique; the proliferative activity was evaluated by cell counting relative to control sample.

It was shown that electrical stimulation causes a change in membrane potential of the cells and subsequent changes
in their proliferative activity. It was established that membrane depolarisation increases proliferative activity whereas hyper-
polarization decreases it. It was established that the effect depends on the parameters of the electric field and the type of cells.
The observed effect is associated with activation of potential-dependent ion channels, resulting in changes of the specific
phase duration in the cell cycle. The obtained results can be used in development methods of cell engineering.

Keywords: cell culture, HeLa, C6, electrical stimulation, proliferative activity, membrane potential.

A. B. JleBkoBuu, O. M. MacoBckmnii

Hnemumym skenepumenmanvroii bomanuku um. B. @. Kynpesuua HAH Benapycu,
Mumnck, Pecnyonuxa bBerapyce

JIMHAMHUKA U IIPOTHO3 PA3BUTUSA METAIION YA MXA
NECKERA PENNATA B BEJIAPYCHU

C nenpio M3y4eHHUs Ha TeppUTOpPHU bemapycu ycTOWYMBOCTH, OCOOEHHOCTEH JAMHAMHKH M COCTABJICHHS MPOTrHO3a
pa3BUTHS MeTanomyisinuii snudutHoro Mxa Neckera pennata Hedw., Bkiouennoro B Kpacnyto kuury Pecriybnuku bena-
pych, a TaKkke oxpaHsemoro B EBporne, uccnenoana fuHaMuKa 6 MeTanomy/Isiui qaHHOro BUAa. IlogTBepKIeHO BIUsSHUE
TaKHX [apaMeTpoB, KaK JUAMETpP CTBOJIA, YTOJI HAKJIOHA JePEeBbEB, ITyONMHA TPEIIUH KOPHI, HA OTHOCHTEIEHOE MOKPBITHE
JTAHHOTO MXa M €ro CPeNHMH TOM0BOH NMPHPOCT. BEHIABIEHBI ONTHMANbHBIC 3HAYEHUS TAHHBIX MapaMeTpPoOB AN POCTa
N. pennata. Ilpenyoxensl KOAQGUIUEHT ONTHMAIBHOCTH JUISl KaXKI0H METaNOIYJISIUH, BEIYUCICHHE KOTOPOTO AaeT BO3-
MOKHOCTH KOJIMIECTBEHHO ITPOTHO3MPOBATH €€ pa3BUTHE, a TAK)KE MOKA3aTeNlb 3aBUCHMOCTHU IIPUPOCTA OT ITapaMeTpPOB Jie-
PEBbEB-X0351€B, OOMJIMS M MEPhI CBA3aHHOCTH — R;, MEX/ly KOTOPBIMHU BbISIBJIEHA CUIIbHAS KOPPEJIALMS. YCTaHOBJIEHA HEIU-
HEHas 3aBUCMMOCTh CPEJIHETO OTHOCHTEIBHOTO I'OJI0BOTI0 MPUPOCTa OT R; 110 OTAEIbHBIM BUJIAM J€PEBLEB. [IpoBeneHHbIC
HCCcIeJ0BaHHs MO3BOJIUIN CAeNaTh 00Jee TOUHBIH MPOrHO3 pa3BUTHS MeTanonynanuit N. pennata Ha Gnuxkaiime 1Ba roaa.

Kunwouesvie crosa: Neckera pennata, mapaMeTpsl 1epeBbEB-X035€B, HEIMHEHHas! 3aBUCUMOCTD, KO3()(UIIMEHTH! ONTH-
MaJIbHOCTH, CPEAHNH Oall COCTOSHUS METAOIYISIIUH, TPOTHO3.



A. V. Levkovich, O. M. Maslovsky

V. F. Kuprevich Institute of Experimental Botany of the National Academy of Sciences of Belarus,
Minsk, Republic of Belarus

METAPOPULATION DYNAMICS AND PROGNOSIS OF DEVELOPMENT
OF THE MOSS NECKERA PENNATA IN BELARUS

For the investigations on the territory of Belarus of stability, dynamics and making prognosis of development of meta-
populations of the epyphitic moss Neckera pennata Hedw., included in the Red Data Book of Belarus and also protected
in Europe, the dynamics of six metapopulations of this species was studied. The influence of such parameters as tree trunk
diameter, tree inclination, and depth of bark crevices on the relative cover of this moss and its average annual increase was
confirmed. The optimal values of these parameters for the growth of N. pennata were revealed. The coefficient of optimality
for every metapopulation, which estimation gives possibility to predict quantitatively its development, and also the factor
of dependence of increase on the parameters of host trees, ability and connectivity — R, between which strong correlation was
revealed, were proposed. Non-linear dependence of the average relative annual increase on R, for the separate tree species was
established. The investigations enabled to do more accurate prognosis of the development of N. pennata metapopulations
in the next two years.

Keywords: Neckera pennata, parameters of host trees, non-linear dependence, coefficients of optimality, average point
of state of metapopulations, prognosis.

T. H. boxuaaii, H. B. Kyxapunk
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MOJIEKYJISIPHASA XAPAKTEPUCTUKA U30JISITA BUPYCA
KPACHOM KOJBIEBOM MATHUCTOCTHU I'OJTYBUKHA

Bupyc kpacHoit konbleBoil naTHHCTOCTH Tonyouku (BRRV) sBnseTcs oqHUM U3 BPEIOHOCHBIX BUPYCOB OpYyCHUYHBIX
KYyJBTYp U, B COOTBETCTBUU C HOPMATHUBHBIMHU JI0KyMeHTaMu EBporneiickoil u Cpenn3eMHOMOPCKOM opraHu3aiuy o 3aIiuTe
pactenuii (EPPO), moaiexxuT KOHTPOJIIO U HE AOMYCKAETCsl IPU MPOU3BOACTBE CePTHHHUIIMPOBAHHOTO MOCAT0YHOTO MaTepH-
ana Vaccinium spp. OTCyTCTBHE TaHHBIX 0 Oenopycckux m3orsTax BRRV onpenennino Heo6XoquMOCTh IPOBEACHNS A€TATh-
HOT'o aHaJiu3a JaHHOIo BUpyca ¢ ucnonb3oBaHueM PCR-1narHocTuky, CEKBEHMPOBAHUS U aHAIN3a HYKJICOTHIHBIX TOCIIe-
JIOBaTENBHOCTEN BUpyca.

B pesynbrare BepBble 0XapaKTepHU30BaH Ha MOJEKYJIsIpHOM ypoBHe n3onsiT BRRV u3 benapycn (BRRV-BY1). B xone
paboThl aMIIUGUIINPOBAH U CEKBEHUPOBAaH (PparMeHT reHa akTUBATOPa TPAHCKPUIILUH BUpyca. [lomyuennas HyKaeoTH -
Hasl [IOCJIEI0BATEILHOCTE OMEIIeHa B MeK JyHapoaHyto 6a3y nanaeix (EMBL/GenBank), rae eif nmprcBoen naenTudukanu-
oHHbIH HoMep LN998983. dunoreneTnueckuii aHamu3 mnocuegoBareabHocTell ydyacTka renoMma BRRV nokasan, uto 6eno-
pycckuii u3onsaT Hanbosee poacTBeHeH n3onaram supyca u3 CLIA. Koppensannn Mex 1y KiacTepupOBaHUEM H30JIATOB U UX
reorpauuecKUM IPOUCXOAKICHUEM He 0OHAPYKEHO.

Knrouegvle cro6a: BUpyC KpacHOH KOJNBLEBOW MATHUCTOCTH ronyouku, PCR, ren aktuBatopa TpaHCKPHUIIIIUH, H30JIAT,
¢mtoreneTnUecKuit ananms, bemapyce.

T. N. Bazhydai, N. V. Kukharchyk

Institute for Fruit Growing, Samohvalovichi, Republic of Belarus
MOLECULAR CHARACTERIZATION OF BLUEBERRY RED RINGSPOT VIRUS ISOLATE

The fragment of BRRV isolate from Belarus (BRRV-BY1) was sequenced for the first time and nucleotide sequence
of this isolate was deposited in GenBank with the accession No. LN998983. Sequence analysis revealed that the Belarusian
isolate shared 94.1-99.3 % identity with 18 isolates of the virus available in GenBank. BRRV isolate from Belarus was mostly
closely related to those from the USA (accession Nos JF917083 and JF917082) as they shared 99.3 % nucleotide identity.
Phylogenetic analysis showed that clustering of investigated isolates didn’t depend on their geographical origin.

Keywords: Blueberry red ringspot virus, PCR, transcriptional activator gene, isolate, phylogenetic analysis, Belarus.
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BJIMSAHUE HUTPOITMPUHA HA MOBBIIIEHUE COJEYCTOMYUBOCTH
PACTEHUM SUMEHS (HORDEUM VULGARE L.)

U3yueno Biusane Hurponupura® (HIT), nmpeacTaBnsomero co6oii cMech KopakTOPOB KITFOUEBOr0 (JepPMEHTA aCCHMHUIIS-
MU HEOPTaHMYECKOro a30Ta — HUTpaTpeaykrassl (HP), Ha akTuBHOCTS pepMeHTa B 7-IHEBHBIX IPOPOCTKAX SIMEHS, BBIpa-
IIMBaeMbIX Ha MOBEPXHOCTH BOJIbI, IPH BO3pacTaHUM cosiepxanns HP-0enka, a Takke B yCIOBHSIX 3aCOJICHHUS, CO3/1aBAEMOT0
NaCl. BerpamuBanue pactennit Ha pactBopax HII yBenmuusano obmyto aktusaocTs HP Ha 21 %, a ee akTuBHYIO opMy —
Ha 76 %. Cy6cerparnas unaykuus HP ¢ nomompio KNO; (20 MM), nmpusoasinas k Bo3pacTanuio copepxanus HP-6enka,
nosbimana B npucyrctsun HII akrusnocts HP B cpennem Ha 60 %, 4TO MOXET CBUICTENILCTBOBATh O JUMUTUPOBAHUU
aktuBHOCTH HP Ha ypoBHe ee k0(hakTOpOB Kak B HOpME, TaK M IPH yBEIHUECHUH cojaepxkanus Gepmenta. B mpucyrcTBum
KNO; n axtuBatopa HP (3k30rennoif S-ammHoneBynuHoBOH kucnoTel) HII crmocoGcTBoBam (popMHpOBaHHIO BBICOKOH
COJIEyCTOWIMBOCTH pacTEHHUI sSTUMeHs, BhIpammBaeMbIx Ha pacTBopax NaCl (150 MM), Ha paHHHX CTagUsAX UX BEreTaIuH,
YTO MPOSIBIISUIOCH B CTUMYJISIIUM POCTOBBIX MPOLECCOB, MOBbINIEHNN akTuBHOCTH HP 1 conepskaHus mpoianHa, a Takxke
B cHIKeHUH ypoBHI ADK, NeTekTHpyeMoM 110 CIIoCOOHOCTH PACTEHHH IreHepHPOBATh CYNIEPOKCH]] aHHOH-PATUKAIL.

Kniouesvie crnosa: Hordeum vulgare, potassium nitrate, 5-aMuHOJIeByIMHOBas Kuciota, Hurponupuu®, HUTpaTpenyK-
Ta3a, IPOJIUH, CyIIEPOKCU ] AHUOH-PAIUKAIL.

N. G. Averina!, R. A. Sherbakov!, E. L. Nedved, I. N. Minkov?

Unstitute of Biophysics and Cell Ingeneering of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
2Plovdiv University, Plovdiv, Republic of Bulgaria

NITROPIRIN CONTRIBUTES TO THE ENHANCEMENT OF PLANT SALT TOLERANCE
OF BARLEY (HORDEUM VULGARE L.)

The influence of Nitropirin® (NP), which is a mixture of the key enzyme cofactors of assimilation of inorganic nitro-
gen-nitrate reductase (NR) on enzyme activity in 7-day barley grown on the surface of the water, in the face of increasing
male-content protein as well as in conditions of salinity produced by NaCl were investigated. Growing plants on solutions of
NP increased general activity NR on 21 % and its active form at 76 %. Substrate induction NR using KNO3 (20 mm), leading
to increased male-content of protein, increased in the presence of the NP NR activity an average of 60 %, which may indicate
a limit the HP activity at the level of its cofactors as normal and when you increase the enzyme content. In the presence of
KNO3 and HP Activator (exogenous 5-aminolevulinic acid) NP contributed to high salt tolerance of barley plants grown on
NacCl solutions (150 mm), in the early stages of vegetation that was manifested in the stimulation of growth processes, in-
crease the activity of NR and proline content, as well as in reducing AFC, detektiruemom on the ability of plants to generate
the superoxide anion radical.

Keywords: Hordeum vulgare, autpar Kamms, S-aminolevulinic acid, Nitropirin®, nitrogen-nitrate reductase, proline,
superoxide anion radical.

I'. I. Bepemako, H. B. Uyemoga, E. B. Ilykanosa, M. A. bakmaesa
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PAANAITMOHHOE ITOPA’KEHUE CIIEPMATOI'EHHBIX KJIETOK
N 3NN IUMAJBHBIX CIIEPMATO30U 0B KPbIC IMHUU BUCTAP
MOCJIE BHEHIHEI'O OBJIYUEHU A

VI3y4eHo BIUSHHE BHELIHEr0 MOHM3UpYOIEero oony4enus B goze 1,0 I'p Ha penponyKTUBHYIO CHCTEMY KPbIC-CaMIIOB.
YcTaHOBIICHO, YTO B HA4aJIbHOM IIEPHOJIE OCIe 00Iy4eHHUs] HaOMI0aeTCsl YCKOPeHHe Ipoliecca CIepMaToreHesa, YTo Mmoj-
TBEPIKAAETCS OBBILICHUEM KOJTHYECTBA CIIEPMATOrOHH, IPENENTOTEHHBIX CIEPMATOLNTOB, CIEPMATOLIMTOB IEPBOTO HOPsIKa
U OKpYTJIbIX criepMatu. OTHOBPEMEHHO OTMEUAIOTCS CHI)KEHHE YUCIIA SIH/IMIMMAIBHBIX CIIEPMATO30M/I0B U HX JKH3HECIIO-
COOHOCTB, 3HAUUTENBHAsl THOETh 3PEeNBIX MOJIOBBIX KIETOK ITyT€M AaronTo3a M HEeKpo3a. AKTHBHOCTH TIIHIIEPaJIbACTHI-3-
tdocharnernnporenassl (I'OAI") u akpo3uHa B SMHUIUANMAIBHEIX CIEPMATO30M1aX Ha 3-M CYTKH IOCIIEe 00Iy4YeHHs yMEeHbIIIa-
€TCsI, B TO XK€ BpeMsi B OTAaJIeHHOM reproje akTuBHOcTh ['D/II" B TOM neprozie He OTIINYaeTCsi 0T KOHTPOJIS TP HOBBIILICHHOM
YpOBHE aKpo3uHa (II04TH B 2,8 pa3a). YXy/IIIeHne KOTUIeCTBEHHBIX H KA9YeCTBEHHBIX XapaKTePUCTHK MU INANMAIBHBIX CIep-
MaTo30Uu10B Y 06Hy‘~leHHbIX KUBOTHBIX, TIO-BUAUMOMY, IPUBEAET K CHUIKCHUIO q)epTI/IJ'IbHOCTI/I OKCHEPUMEHTAJIBHBIX )KUBOTHBIX.

Karouesvie cnosa: Baemnee obmydenue B 1o3ze 1,0 I'p, penponykTuBHas cucTeMa KpbIC-CaMIOB, CIEPMATOreHE3, CIIep-
MaTO30UbI, )KU3HECTIOCOOHOCTH, nHACKC ¢pparmenTannu JJHK (manexc DFI), amonto3, rmunepanpaerua-3-dgocdaraernapo-
TeHasa, akpo3uH, GPyKTO3a.



G. G. Vereschako, N. V. Chueshova, E. V. Tsukanova, M. A. Bakshayeva

Institute of Radiobiology of the National Academy of Sciences of Belarus, Gomel, Republic of Belarus

RADIATION INJURY SPERMATOGENIC CELLS AND SPERMATOZOA RATS WISTAR
AFTER EXTERNAL EXPOSURE

It was studied the effect of external radiation (1.0 Gy) on the reproductive system of male rats. It is established that in the
initial period after irradiation, acceleration of the process of spermatogenesis is observed, which is confirmed by an increase
in the number of spermatogonia, preleptotene spermatocytes, and spermatocytes of the first order and round spermatids.
Simultaneously, a decrease in the number of epididymal spermatozoa and their viability, a significant death of mature sex
cells by apoptosis and necrosis. The activity of GDD and acrosin in epididymal spermatozoa decreases on the 3rd day after
irradiation, while in the long-term period the activity of GFDG does not differ from control at an increased level of acrosin
(almost 2.8 times). The deterioration of quantitative and qualitative characteristics of epididymal spermatozoa in irradiated
animals, apparently, will lead to a decrease in the fertility of experimental animals.

Keywords: external exposure at dose 1.0 Gy, male rats reproductive systems, spermatogenesis, spermatozoa, viability,
DNA fragmentation index (index DFI), apoptosis, glyceraldehyde-3-phosphate dehydrogenase (GAPDH), acrosyn, fructose.

A. B. JleBniii, E. B. Boponkosa, 1O. B. [lonioxoBuy, A. I1. Epmumun
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JTHK-MAPKEPBI TEHOB YCTOMYUABOCTH K ®PUTOPTOPO3Y
U K Y-BUPYCY ¥ OBPA3IIOB IUKOI'O AJUIOTETPAIIVIOUTHOI'O
BUJA KAPTO®EJSA SOLANUM STOLONIFERUM

MeKCcHKaHCKUH aoTeTPAIUIONAHBINA AUKUH BuA KapTodens Solanum stoloniferum Schltdl. (cepust Longipedicellata)
TIPEACTaBIAET COO0H HCTOUHHK Psiia IEHHBIX JIIS CeJIEKIIUH TeHoB. OIHAKO €CTECTBEHHBIE PENIPOAYKTHBHBIE Oaphephl MEX-
ny S. stoloniferum v KyJabTy pHBIM KapTodeseM CyIeCTBEHHO 3aTPy JHAIOT HHTPOI'PECCHIO T€HOB 3TOT'0 BUIA B CENICKIIMOHHBIH
Marepraji. PaHee HaMM BIlepBbIC NOKa3aHa BO3MOXKHOCTH IOJIYYEHUS AMIIIONIHBIX IMOPUIOB B CKPEUIMBAHHIX MEXIY
S. stoloniferum v TUTUTONAHBIMU JTUHUAMH S. fuberosum, 4TO 3HAYUTENBHO YIPOIIAET ITOT Iporecc. OMHAKO HESCHO, KaKHe U3
IEHHBIX T€HOB JJUKOTO BH/A, PACHIONIOKEHHBIE Ha Pa3HBIX T€HOMAX, yAACTCsl IEPEHECTH K AUTUIONJHBIM MEKBHJIOBBIM THOPHIAM.

Llenpio HACTOAMIETO MCCIIENOBAHUS OBLIO OTOOPATh T€HOTHIBI AJIOTETPAILUIONIHOTO BUJA ¢ MAKCHMAJIBHO ITHPOKOi
npencraBiaeHHocTsio JJTHK-MapkepoB renos ycroitumBoctu K ¢purodroposy n Y-Bupycy. OToOpaHHBIC I'€HOTHIEI OyIyT
BOBJICUCHBI B THOPHIU3AIHIO C TUILIONAAMU S. tuberosum, 9TO TIO3BOJIUT U3YYUTh HEPEHOC MAPKEPOB ¢ reHOMOM A (1 B)
JIMKOTO BHJIa B IUTUIOWAHBIE THOPH/IBI, B TOM YHCIIE ITPU UCIIONB30BAHUH IPYTHX METO/IOB BOBJICUEHHU S B CEJIEKIIUIO TeHO(POHIa
S. stoloniferum.

B pesynsrare m3yuenus 26 obpasmnoB S. stoloniferum Beiaenen Pl 205522, y xoToporo mMenuch Mapkepbl K T€HaM
ycroitunBocTh K purodroposy (Rpi-stol) u Y-Bupycy kaprodens (Ry-sto u Ry-fsto). OTcyTCTBUE paCIEIICHUS 10 MapKepaM
y motoMcTBa oT camoonsuteHust Pl 205522 cBuaeTeIbCTBYEeT 0 TOMO3UTOTHOM COCTOSIHUH 3TUX reHoB. CHKBEHC (parMeHTa
Mmapkepa 1521/518 o6pasua PI 205522 nokasai ero romoioruto (99 %) ¢ H3BECTHBIMH HOCIIEIOBATEIBHOCTSIME T'eHa Rpi-stol
S. stoloniferum u Rpi-blbl S. bulbocastanum oGpa3IoOB 3THX BHI0B, UMEIOIINX BBICOKYIO YCTOWYHUBOCTH K GUTOPTOPO3Y.

Kniouegvie cnosa: xaprodens, Solanum stoloniferum, JTHK-mapkepsbl, TeHs! yctoitunsoctu, PVY (Bupyc Y kaptrodens),
¢dutodropos.

A. V. Levy, E. V. Voronkova, Y. V. Polyukchovich, A. P. Yermishin

Institute of Genetic and Cytology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

REPRESENTATIVENNESS OF DNA-MARKERS OF LATE BLIGHT AND PVY-RESISTANCE GENES
IN ACCESSIONS OF WILD ALLOTETRAPLOID POTATO SPECIES SOLANUM STOLONIFERUM

Wild allotetraploid potato species from Mexico Solanum stoloniferum Schltdl. (series Longipedicellata) is considered to
be a source of the range of valuable for breeding genes. Nevertheless, natural reproductive barriers between S. stoloniferum
and cultivated potatoes considerably hamper introgression of genes of this species into breeding material. We were the first
who demonstrated earlier the possibility of production of diploid hybrids in crosses between S. stoloniferum and S. tuberosum
diploid lines that can substantially simplify this process. However, it is not clear which of the wild species genes situated
on different genomes may be transferred to diploid interspecific hybrids. The purpose of the study was to select wild species
genotypes with the widest range of DNA-markers of LB- and PV Y-resistance genes. They will be used in crosses with S. tubero-
sum diploid lines to investigate the transfer of the markers along with A (or B) genome of the wild species to diploid hybrids
as well as in application of other methods of involvement of S. stoloniferum into breeding.

As aresult of study 26 accessions of wild allotetraploid species S. stoloniferum, the PI 205522 had been selected carrying
markers of Rpi-stol, Ry-sto and Ry-fsto genes. Lack of segregation on the markers in offspring from self-pollination of PI
205522 indicated about homozygous state of these genes. Sequence of the part of the 1521/518 marker in PI 205522 had shown
its homology (99 %) with known sequences of genes Rpi-stol of S. stoloniferum and Rpi-blbl of S. bulbocastanum of the ac-
cessions of these species having high LB-resistance.

Keywords: potato, Solanum stoloniferum, DNA-markers, resistance genes, PVY (potato virus Y), LB (late blight).
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OKCO®EPPUJIBHBIE ®OPMbI MUOIVIOBUHA
N TEMOIVIOBUHA B NIPUCYTCTBUHU ®EHOJICOAEPKALINX
COEJIMHEHUM KATAJIM3UPYIOT OKUCJIUTEJIBHYIO
TPAHCOOPMAIINIO THAMHWHA U ETO ITPON3BOAHBIX

C HOMOIIBIO CHEKTPAIBHO-(IIYOPECHEHTHBIX METOJOB M METOZA BbICOKOI()(EKTHBHOM *KHUIKOCTHOH XpoMarorpadun
(B2XX) nokaszaHo, 4To0 mociie UHKyOalni THaMUHa ¢ MUOTJIIOOMHOM M TIEPOKCHIOM BOJIOPO/Ia B BOJHOM PacTBOpe 00pasy-
IOTCSI THOXPOM, OKCOIIUTHIPOTHOXPOM U THAMHHTUCYTbQHI.

ITpu n00aBICHUH THPO3MHA MJIH IapaleTaMosa B pacTBOP METMHUOINIOOHMHA, MEPOKCHIA BOAOPOJIA U THAMHHA PE3KO
TIOBBIIIAETCS BBIXOJ THOXPOMA, a BBIXOJ] OKCOAMTUAPOTHOXPOMA M THAMHUHJNCYIb(UAA CHIDKAeTCS. B mpucyTcTBUm BBICO-
KHX KOHLIIGHTPALMH MapareramMoia Wik THPO3HHA THAMUH IPEBPAIAeTCs B THOXPOM, a BBIXOJ] OKCOAUTHPOTHOXPOMA U TH-
aMHUHNCYIb(UIA TTOTHOCTHI0O HHTHOUPYETCS.

Tuamuamonodochar u TnamuHandochaT, B OTIMUNE OT THAMUHA, CTAOMIIBHBI M HE OKHUCIISIFOTCS JIaXKe 110CTIe AJIUTEIb-
HOIT HHKYOalnu B CMECH C METMHOTJIOONHOM M EPOKCHIOM Bozopona. PochopHbie HhUphl THAMHHA HE OKHCIISIOTCS B COOT-
BeTcTBYOMmHKE GocdaTsl THOXpOMA B OTCYTCTBHE MOHO(EHOIIOB.

OOpa3oBaHye AUMEPOB TUPO3MHA, a TAKXKE JUMEPOB M OJMIOMEPOB IapaneTaMola 3aMeJIseTcs B MPUCYTCTBUH TH-
amuHa 1 ero GocdopHbIx 3pupoB. O6Cy)1aeTCss MEXaHN3M CONPSKEHHOT0 OKHCIEHUS THAaMIHA U ero GocdopHBIX 23¢upoB
C OKHCIICHHEM MOHO(]EHOJIOB B IEPOKCHIA3HON PEaKINH, KaTaIU3UPyeMOH METMUOIIIOOMHOM U HEPOKCUIO0M BOJOPO/A.

Knrouegvle cro6a: MeTMHOTIIOONH, METTeMOTTIOONH, okcodeppuiabHbie GopMbl, Geppu-hopma, OKCOTUTHAPOTHOXPOM,
THAMHHIUCYIbQUI, THOXPOM, (PEHOKCUIIbHBIC pajnKalibl, THaMHHMOHO(OChaT, THaMuHAKHDOCDAT.
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! Institute of Biochemistry of Biologically Active Compounds of the National Academy of Sciences of Belarus,
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IN THE PRESENCE OF PHENOL-CONTAINING COMPOUNDS OXOFERRYL
FORMS OF MYOGLOBIN AND HEMOGLOBIN CATALYZE OXIDATIVE TRANSFORMATION
OF THIAMINE AND ITS DERIVATIVES

JI. B. Ily6oBuk!, A.H. Cxyparosuu', JI. Muaaep?, E. B. Ciupugosuy’, IO. K. Bunorpanosa*
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YYKEPOJHAS ®PAKIIUASA ®JIOPHI HA IINIAHTAIIMAX KJIIOKBbI KPYITHOILJIOAHOM
OXYCOCCUS MACROCARPOS (AIT.) PURSH B BEJIAPYCH

IIpoBenena omeHka yCTOHYMBOCTH BO BTOPUYHOM apease BBISIBICHHBIX paHee Uy KEPOIHBIX BHUOB KIIOKBBI KPYyIHO-
IUTOJHOM M IeHCTBEHHOCTH MPEANPHHUMAEMbIX Mep KOHTPOJISI UX PacCelieHHs Ha IUIAaHTAlMIX B ABYX paifoHax BpecTckoii
obmactu. 13 23 HOBBIX aist ¢ropsr benapycu 4y)epomHEIX BHJOB Mocie 3 JEeT INIAHOMEPHEIX padoT 10 UX MCKOPEHEHHIO
(2011-2014) y 3 BHIOB COKpATHJIaCh YHCICHHOCTh MONYJISLNHN, Y 7 OHA COXpAaHUIACh CTA0MIBHO HU3KOH, Y 10 — cTabunpHO
BBICOKOH, a 3 BHJa, y KOTOPBIX YBEIUYIIACh YHCICHHOCTh MOMYJISIMH, BCEIUINCh B €CTECTBEHHbIC (HUTOLEHO3bI. [locie
yeuienus: Mep 60prObl B Teuenne 2015-2016 rT. 9HCIEHHOCTHh BCEX HOBBIX UY>KEPOJHBIX BHJIOB CYIIECTBEHHO CHH3MIIACE.
Haubonpmieil ycTOWYUBOCTBIO OTIUYAIOTCA Persicaria sagittata n Lycopus uniflorus, TpOEKTHBHOE MOKPHITHE KOTOPHIX Ha
HEKOTOPBIX UeKax U B Oiu3iexanieM 3a0010ueHHOM Jiecy gocTuraet 40 %.

Kniouesvie cnosa: nHBa3us, 4yKepoaHbIe BUIBI PACTCHNH, IUTAHTAIIMH KIIOKBEI, berxapycs.
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ALIEN SPECIES ON PLANTATIONS OXYCOCCUS MACROCARPOS (AIT.) PURSCH IN BELARUS

Invasive potential and control effectiveness were evaluated on 23 North American alien weed species within plantations
of American cranberry (Oxycoccus macrocarpos) in two districts of the Brest region in Belarus. Among the 23 alien species,
after three years (2011-2014) of control efforts, 3 species have reduced their populations, 7 have maintained stable low popu-
lations, 10 have retained consistently high populations, and 3 species have increased population size and moved into natural
plant communities. As a result of intensification of control measures in 2015-2016 the number of invasive alien species was
reduced considerably. However, Persicaria sagittata and Lycopus uniflorus demonstrated resistance to the control measures
and their projected cover within plantations and wet peat land forest communities could reach 40 % in certain areas.

Keywords: invasion, alien species, cranberry, Oxycoccus, Vaccinium, Belarus.

A. A. UmanbaeBa, U. ®. benozepoB

Maneviunaxckutl SKcnepumeHmanbusili bomanuveckuii cao, 2. Akmay, Pecnybnuka Kazaxcman

KOMIIJIEKCHASI IIKAJIA TUATHOCTUKHW UHTPOJIYKITMOHHOM
HEHHOCTH PACTEHUM B APHJTHBIX YCJOBUSX MAHTUCTAY

JlaHo omucaHue KOMIUIEKCHOM IIKajbl ONpeNeieHUss MHTPONYKIMOHHON IIEHHOCTH PACTEHHUH B apUAHBIX YCIOBHSX
MyCThIHU MaHTHCTAyY, BKIIFOUYAromieil 24 THarHOCTUYECKUX MMPU3HAKa, Pa30UTHIX Ha YeThIpe pasena (rpyribl): 1) Ouonoru-
YyecKasi YCTOHUUBOCTD; 2) NEKOPATHBHO-TaOUTYaIbHBIC CBOWCTBA; 3) pENPOIyKTHBHAS CIOCOOHOCTD; 4) X03SHCTBECHHO-0HOJIO-
rHYECKOC W HayuyHOe 3HaueHue. [IpuBenCHBI pe3ysbTaThl ee ampobanuu Ha npumepe 155 BumoB u GopM abopHUreHHOH
u uHOpaionnoii ¢uopsl. [Ipeanaraercs criennagbHas KoMibioTepHast nporpamma DInCeR, koTopas KpoMe AHAarHOCTHKH
MEPCIEKTUBHOCTH HHTPOAYKIIUH ITO3BOJISIET BBOJUTH B IAMATH KOMITBIOTEPA PA3HOOOPA3HYIO PETUCTPALHOHHYO HHPOpMa-
LU0 O PACTECHUAX, POPMHUPOBATH CIIUCKH IO CEMEICTBAM M POAAM, TOTOBHUTH JICIEKTYC CEMSH, MOI0HPATh ACCOPTHMEHT IO
3a/IaHHBIM OHOYKOJOTHYECKHUM, JIEKOPATUBHBIM, PEIIPOAYKTUBHBIM U O03€JICHUTEIFHBIM CBOMCTBaM. Bee xpaHsinuecs B 6aze
JIAHHBIX CBEJICHUS O TAKCOHAX MOXKHO OTIIPABUTH HA [1€4aTh, CEPBED, [0 AIEKTPOHHOHN MOYTE UITU IKCIIOPTUPOBATH BO BHELITHUE
PEeoaKTOphl B Pa3iUYHbIX rpaduueckux U TeKcToBbIX (popmatax. B DInCeR Takke peannzoBaHa BO3MOXKHOCTBH IPOrpaM-
MHOTO BBIBO/Ia T€Orpa(puuecKoro pacrloNoKEHUsI pacTeHUH Ha MHTEPaKTUBHYIO SIHIekc-kapTy B VIHTepHeTe mo 3apaHee
OTIpe/IeICHHBIM KoopauHaTaMm B gopmare GPS unu necsaTH4HBIX TpagycoB. B naHHOe BpeMs B IEKTPOHHOI 0a3e JaHHBIX
MPOrpaMMbl UMEIOTCS 3anucu sl 814 KOJJIEKIITMOHHBIX HMHTPOJYLEHTOB M3 5 TAKCOHOMUYECKHUX OTJIENOB, 8 Kiaccos, 11
MOJIKJIACCOB, 24 HaINOpsAKOB, 49 mopsaKoB, 8 moanopsakos, 49 cemeiictB u 111 6otannvyeckux pomos. Ha nee B Munu-
crepcrBe roctuinu Pecnyonuku Kasaxctan monydeHo CBUACTEIBCTBO O FOCYIAPCTBEHHOW PErUCTPAllUU MPaB Ha OOBEKT
aBTOpckoro mpasa 3a Ne 2339 ot 14 nexabps 2015 r.

Kntouegvle crnosa: MHTPOAYKIIMOHHAS LEHHOCTh, NEPCHEKTUBHOCTD, apodanus, mKaua, KOMIbIOTEpHAas MPOrpaMma,
0a3bl JaHHBIX.

A. A. Imanbayeva, 1. F. Belozerov

Mangyshlak Experimental Botanical Garden, Aktau city, Republic of Kazakhstan

COMPLEX SCALE OF DIAGNOSTICS OF INTRODUCTION VALUE
OF PLANTS IN ARID CONDITIONS OF MANGISTAU

The description of a complex scale of determination of plants introduction in Mangistau desert arid conditions is given.
It includes following 24 diagnostic features: 1) biological stability, 2) arts and habitually properties, 3) reproductive ability,
and 4) economic-biological and scientific importance. The results of its approbation by the example of 155 species and forms
of indigenous flora and flora from other regions are provided. Special computer program — DinCeR is proposed. Program allow
to diagnose prospects of introduction and to enter in the computer’s memory a variety of registration information about the
plants, forming lists for families and genera, to prepare seeds delektus, to select the plant list baswd on bioecological, decora-
tive, landscaping and reproductive characteristics. All stored data can be sent to print in the database information on the taxa
database, server, e-mail or exported to external editors in various graphical and text formats. The ability to program the out-
put geographic location of the plant on interactive Yandex map online at predetermined coordinates in the GPS format or
decimal degrees is also implemented in DinCeR. There are 814 entries for the collection of exotic species from 5 taxonomic
divisions, 8 classes, 11 subclasses, nadporyadkov 24, 49 orders, 8 suborder, 49 families and 111 botanical genera are in the
electronic database of the program at this time. Certificate of state registration of the copyright is received for the program
from Ministry of Justice of the Republic of Kazakhstan # 2339 dated 14 December 2015.

Keywords: introduction value, prospects, approbation, scale, computer program, databases.
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MUKPOBHBIN CUHTE3 DK30IOJIMCAXAPUIA STAIIOJTAHA
HA PA3JIMYHBIX BUJAX OTPABOTAHHBIX PACTUTEJIBHBIX MACEJI

C 1enbo MOBBIIICHU S 9KOHOMHYECKON 3((PEKTUBHOCTH TEXHOJIOTUH TPOAYKTOB MUKPOOHOTO CHHTE3a B Ka4yeCcTBe CyO-
CTPATOB UCTIOIB3YIOTCS MPOMBIIIICHHBIC 0TX0Abl. OTpaboTanHbIe (IIepeKapeHHbBIE) PACTUTEIBHBIC MACiIa SBISIOTCS JieIe-
BEIMH M JIOCTYNHBIMH B HEOOXOIUMBIX JUISi IPUMEHCHHSI B MHUKPOOHBIX TEXHOJIOTHSX KoimdecTBax. OMHAKO MpH XKapke
B Macliax 00pa3yloTcs TOKCHYECKHE BEIeCTBa (MHIMONTOPHI CHHTE3a LEJIEBOr0 MIPOIYKTA), KOJIHMYECTBO KOTOPBIX 3aBUCHT
OT coCTaBa MacJia, B HaCTHOCTH OT COOTHOIICHW A B HEM MOHO- U INOJIMHCHACBIIICHHBIX ) XUPHBIX KUCJIOT.

Wzyden cunTte3 MukpoodHoro sk3ononaucaxapuaa (AI1C) stanonana Ha OTpaOOTAaHHBIX MAcCiax ¢ PA3JIMYHBIM COOTHOIIE-
HUEM MOHO- ¥ TOJTMHEHACBHIIIEHHBIX KUPHBIX KUCIIOT.

Kynsrusuposanue Acinetobacter sp. IMB B-7005 (mponyueHT 3TarmosiaHa) OCYIIECTBISUIA B KUIAKOU cpenie, ComepiKa-
Iieil B KauecTBe NCTOYHHUKA yriiepoaa oTpaboranHble Macia (5 %), XapaKTepu3yIONUecs: BRICOKUM COJEep)KaHUEM KakK IT0JTH-
HEHACBHIIEHHBIX (MIOCOTHEYHOE, KyKypy3HOe), TaK U MOHOHEHACHIIEHHBIX (OJMBKOBOE, PariCoOBOE) JKHUPHBIX KHUCIOT. Komu-
yecTBO DIIC onpenensyiu BECOBBIM METOIOM IOCHIE OCAKICHUS H30MponaHoiaoM, IIIC-CHHTE3uPYOLIYI0 CIIOCOOHOCTh — KaK
oTHomeHUe KoHueHTpanuu JI1IC K KOHIIEHTparuu GHOMAacChl.

Maxkcumanbaas konuenTpanus II1C (11-14 1/m) Habmroganack Mpu BeIpAIIMBAHIH TPOIYIIEHTa Ha OTPaOOTaHHBIX TO-
CJIe KaPKH Msica TTOJICOTHEYHOM U KyKYPy3HOM Maciax ¢ NCIIOIb30BAHNEM HHOKYIISITA, BEIPAIICHHOTO Ha COOTBETCTBYIOIIEM
paduHupoBanHOM Macne. KonndecTBo sTanosaHa, CHHTE3MPOBAHHOIO B aHAJIOTMYHBIX YCIOBHSIX KyJIBTUBHPOBaHUS Acineto-
bacter sp. UMB B-7005 Ha 0TpaOOTaHHBIX PAliCOBOM U OJMBKOBOM Maciax, Oblio Hivke (9—10 r/m), omnako ero DIIC-
cuHTe3npytomas crnocobnocts (10-15 r OIIC/r Guomaccsn) npesbimaia B 1,6-2,4 paza TakoBYIO IpH IPUMEHEHHUH MOACOI-
HEYHOTO U KyKypy3HOTO Macell.

Bo3MOXHOCTE CHHTE3a 3Tanoinana Ha 0Tpab0TaHHOM Maclie JII000ro KauecTBa (MOACOTHETHOE, KyKyPy3HOE, ParicoBoe,
OJIMBKOBOE) INTO3BOJISIET HE TOJNBKO YTHIM3HPOBATH HAKAIUIMBAIOIIHECS B OONBIINX KOJIMYECTBAX TOKCHYHBIC OTXOJBI, HO
1 pa3paboTaTh YHHBEPCAIBHYIO TEXHOJIOTHIO TOJIyYE€HHS 3TOT0 MOIHCaXapu/a, He 3aBUCSINYI0 OT THIIA, Ka9eCTBA U ITOCTaB-
IIMKa 0OTPabOTAaHHOTO MacJa.

Kniouegvie cnosa: Acinetobacter sp. UMB B-7005, sk3omonucaxapu/ipl, 0OTpabOTaHHOE MOACOIHEYHOE, KYKYpY3HOE,
OJIMBKOBOE M PAriCOBOE Maca.

T. P. Pirog, N. A. Ivakhniuk, A. A. Voronenko
National University of Food Technologies, Kyiv, Ukraine

MICROBIAL SYNTHESIS OF EXOPOLYSACCHARIDE ETHAPOLAN ON VARIOUS TYPES
OF WASTE VEGETABLE OILS

The research on the use of industrial waste to obtain practically valuable microbial metabolites was intensified. Oil-
containing waste are cheap and available in necessary for use in microbial technologies quantities. Nevertheless in the litera-
ture there are only a few reports about the possibility of their application as substrates for the biosynthesis of microbial poly-
saccharides.

To investigate the synthesis of exopolysaccharide eptapolan (produser — Acinetobacter sp. IMV B-7005) on waste (fried)
oil of various qualities (with different ratios of mono- and polyunsaturated fatty acids).

It was established that the highest ethapolan concentration (11-14 g/l) was observed under Acinetobacter sp. IMV B-7005
cultivation on waste after frying meat sunflower and corn oils at concentration 5 %, with using inoculum grown on refined
oils. Replacing these oils in the cultivation medium on olive and rapeseed accompanied by some decrease in EPS concentra-
tions (to 9-10 g/1), the EPS-synthesizing ability was higher in several times (6.3-7.6 g EPS/ g biomass).

The possibility of exopolysaccharide ethapolan biosynthesis on waste vegetable oils, characterized by a high content
of polyunsaturated (sunflower, corn) and monounsaturated (olive, rapeseed) fatty acids was shown.

Keywords: Acinetobacter sp. IMV B-7005, exopolysaccharide, waste sunflower, corn, olive and rapeseed oils.

S. V. Tsekhanovich

Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

FEATURES GROWTH AND DEVELOPMENT OF KOREAN CHRYSANTHEMUM VARIETY
(CHRYSANTHEMUM COREANUM NAKAI) INTRODUCED IN BELARUS

The data on the seasonal growth and development of the Korean Chrysanthemum in the collection of the Central
Botanical Garden of NAS of Belarus are presents. The results of introductions of varieties of foreign selection are given. Phe-
nological observations of the development of Korean chrysanthemum (the beginning of active growth, budding, flowering). The groups
under considiration were formed according to the phenological time of flowering, height of the bush, the color and types
of inflorescences. The dependence of the flowering period and the abundance of flowering of Korean chrysanthemum on cli-
matic conditions is described.

The results of a comprehensive assessment of decorative and economic-biological qualities based on the method of vari-
ety evaluation of floral cultures are presented. It was the old, and the Korean chrysanthemum 31 varieties recommended for
the green construction of Belarus.

Keywords: butonization, introduction, collection, comprehensive assessment, planting, seasonal growth, grade, inflores-
cence, blossoming terms, color and types of inflorescences chrysanthemum, phenological observations.
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OCOBEHHOCTHU POCTA U PABBUTUA
COPTOB XPU3AHTEMBbI KOPEHCKOM (CHRYSANTHEMUM COREANUM NAKAI),
HHTPOAYHIUPOBAHHBIX B BEJJIAPYCH

B crathe mpuBeIcHBI JaHHBIE O OHOJIIOTHYCCKUX OCOOCHHOCTSAX (CE30HHOM POCTE W PA3BHTHH) COPTOB XPH3aHTEMbI
KOpEUCKOW, HaxomsIuxcs B Koyuieknuu lleHTpanbHOro 6otaHu4eckoro caga HammoHanpHOW akajeMun Hayk bemapycu.
IIpencraBieHbl pe3ynbTaThl HHTPOAYKIIMH COPTOB 3apyOekHO#l ceiekiuu. [IpuBeneHbl (eHOIOrHYECKUEC HAOMIOICHUS
pa3BHUTHs XPU3aHTEMbI KOPEIHCKOIl (HAa4ali0o aKTUBHOTO POCTa, OyTOHM3AIMH, IIBETCHH). BBIIEIEHBI TPYIIIBI IO CPOKAM
[IBETCHHUSI, BBICOTE KYCTa, OKpacke W THIaM conBeThil. [lokazaHa 3aBUCHMOCTH MEpUOIa IBETCHUS W OOWIIHS I[BETCHUS
XPHU3aHTEMbl KOPEHCKOI OT KIIMMAaTUYE€CKUX YCIIOBUH.

[IpuBeneHsb! pe3yabTaThl KOMIUIEKCHOW OIICHKH JIEKOPATHBHBIX M XO3S[HICTBEHHO-ONOIOTHYECKHX Ka4eCTB, OCHOBAaHHBIC
Ha METOJMKE COPTOOLEHKHU LBETOUHBIX KyJIbTyp 110 B. H. beutoBy. PekomenoBan 31 copT Xpu3aHTeMbl KOPEHCKOM s 3er1e-
HOTO cTpouTenbcTBa benapycu.

Karouegvle crnosa: GyToOHU3AINS, MHTPOMLYKIIHS, KOJUICKIIHS, KOMILICKCHASI OI[CHKA, 03eJICHEHUE, CE30HHBII POCT, COPT,
COILIBETHE, CPOKH [IBETCHUS, OKPACKa M TUIIbI COLBETHI, XpH3aHTeMa, ()EHOIOTHUECKUE HAOMIOACHUS.

H. C. Cobonenckas, O. I. Msaaesen, E. C. [lamuHckasn
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OUPKAJHBIE PUTMbI 1 METABOJIN3M JIMIINJIOB B JKUBOTHBIX KIIETKAX.
YACTbD 1. MOJIEKYJISAAPHO-TEHETUYECKHUE ACIIEKTbBI BUOJOI'MYECKUX YACOB

B crathe 0030pHOTO XapakTepa pacCMaTPUBAIOTCS BOMPOCH IPHPOIBI, CBOMCTB, OPraHu3auy U (GyHKIHOHUPOBAHMS
LUPKaTHBIX PUTMOB M MX 3HAYCHUE B PEryJsiiuy (PU3UONOTHYECKUX NPOLECCOB. AHAINZUPYIOTCS TAKKEe MOJICKYJISPHO-
TeHETHUYECKUE aCHIEKTHI OMOJIOTNYECKHUX YaCOB U BOIIPOCH! MX B3aMMOCBS3H ¢ MeTaboIM3MOM Uy 10B. OMHIMH U3 Hanboee
BaXXHBIX TIPOIECCOB B OPTaHU3ME SBIISIIOTCS METaOOINYECKUe TUPKATHBIE PUTMBL. YCTAaHOBIJICHO, YTO CYIECTBYET IpsIMast
3aBUCHMOCTb MEX Y CHHXPOHO30M H MPOIECCaMH PEryJIsIINK CHHTEe3a, BCACBIBAHUS M CeKperuy TunuaoB. [Ipu a3Tom cBA3b
OTMEYaeTCs Ha HECKOJIBKUX YPOBHSX: OMOXMMHUYECKOM, MOJICKYJISIPHOM U F€HETHUECKOM.

Oco60oe BHIMaHHUE Y/CICHO BIHSHHUIO IUPKATHBIX PUTMOB Ha (DYHKIIMOHHPOBAHHE U CTPOCHHE KOXKH ¥ )KHPOBOU TKaHH,
KOTOpBIE, B CBOIO OY€peb, 00J1aal0T aBTOHOMHBIMHY ITUPKATHBIMHI OCIUIUIATOpaMH. [Ipr 5TOM 4acoBble TEHBI PEryITHPYIOT
AKTUBHOCTb MHOTOYMCIICHHBIX TKaHECICUU(PUYHBIX I'€HOB, TEM CaMbIM HEPEBOJS CYyTOUHYIO MH(opManuio B GU3HOIOTH-
YECKHU 3HAYUMBbIE CUTHAJIBL.

3HaunTeNbHAs YacTh Pa0OTHI MOCBSIICHA BOIIPOCAM AECHHXPOHO3a, €ro MPHInHaM U nociecTBUIM. CyTOuHBIE HApy-
IIEHN S, BBI3BaHHbBIE BHEITHUMH UITH BHY TPEHHIUMH (DaKTOpaMu, MOTYT IPUBECTH K CPBIBY PETYISTOPHBIX CHCTEM OPraHn3Ma,
KOTOPBIN 3aKII0OYaeTCs B Pa3BUTHH METaOONINYECKUX HApYLIEHUH U TKAHEBBIX MOBPEXKAECHUI, UTO B CBOIO OUEPEb MOXKET
MIPUBECTH K Jie3aanTallui OpraHu3Ma.

Kutouesvie cnosa: nmupkagHble pUTMBL, IECHHXPOHO3, TCHBI, METa00JIN3M JIUIIHJIOB, KOXKa, Oelast )KUpOoBas TKaHb.

I. S. Sobolevskaya, O. D. Myadelets, E. S. Pashinskaya
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CIRCADIAN RHYTHM AND LIPID METABOLISM IN ANIMAL CELLS.
PART I. MOLECULAR AND GENETIC ASPECTS OF THE BIOLOGICAL CLOCK

This review (consisting of 2 parts) deals with the subjects of nature, properties, organization and functioning of the circa-
dian rhythm and its importance in the regulation of physiological processes. Molecular and genetic aspects of the biological
clock and its interrelation with lipid metabolism are also considered. Metabolic circadian rhythms are among the most import-
ant processes in an organism. It is established that there is a direct relationship between synchronicity and the processes
of regulation of synthesis, absorption and secretion of lipids. The connection is observed at several levels: biochemical, mole-
cular and genetic.

Particular attention is paid to the influence of the circadian rhythm on the functioning and structure of skin and fat tis-
sues which, in its turn, have autonomous circadian oscillators. In this case, the watch genes regulate the activity of numerous
tissue-specific genes, thereby translating the daily information into physiologically significant signals.

Considerable part of the work is devoted to the issues of desynchronizes, its causes and consequences. Diurnal disorders
caused by external or internal factors can lead to disruption of the organism’s regulatory systems, which represents the devel-
opment of metabolic disorders and tissue damage, which, in turn, can lead to maladaptation of the organism.

Keywords: circadian rhythm, desynchronizes, gens, lipid metabolism, skin, white adipose tissue.
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MEXAHMU3M ®OTOCUHTETUYECKOI'O OBPA3OBAHUA
MOJIEKYJISIPHOI'O KUCJIOPOOA

Pa3paboraH MexaHM3M OOpa30BaHUS MOJEKYJISAPHOIO KHUCIOPOAa B Iporecce GpOTOCHHTE3a PACTEHUIl B pe3yibrare
OKHUCJIEHUS MOJIEKYJI BOJIBI B KuciopoxasbiaesstonieM komiekce (KBK) memOpan xnopomnnactos. [IpoBenennoe Hamu Bee-
croponHee u3zyueHue KBK (ot pa3paGoTkn HHHOBAIIMOHHBIX METOAOB €T0 BBIAEICHUS U aHAIM3a CBOICTB 10 yCTaHOBJICHUS
€ro MOJICKYJISIDHOW CTPYKTYpbl U MeXaHu3Ma (YHKIHOHHPOBAHHUS) MOKA3aj0, YTO OH COCTOMT M3 JBYX MOHOMEPHBIX
MUTMEHT-0EIKOBO-TUITUAHBIX KoMIUIekcoB (poTocuctemsl 2 (ITBJIK ®dC-2), accounupoBaHHBIX MO MPABHIY 3¢PKaIbHOU
CUMMETPHH B IUMEPHYIO CTPYKTYpPY B pe3yibraTe uX ruipooOHOro B3aMMOACHCTBHS. YCTaHOBIEHO 00pa3oBaHKe THIPO-
(dobHOrO KOTHA, cTabunusupyrmero Bogookucistonuii neHtp (BL[) KBK B 30ne accommanuu. MccnenoBanue 3aKOHO-
MepHocTel ¢pynknnonupoBanus KBK mo3Bonmio BEIIBUHYTE M 000CHOBATh KOHIEMIIMIO ABYXAaHOIHOW OpraHU3allMH €ro
BII, ¢opmupyromerocs B pe3ynbraTe BCTPEYHOI0 PACIOJIOKEHUS ABYX (DYHKIIMOHATIBHBIX KATHOHOB Mn, Ka) bl U3 KOTO-
PBIX BCTPOCH B CHCTEMY (POTOXMMHUYECKOTO IEpeHOca NEeKTPOHOB M HozBepraeTcs (poTookuciaenuio B crpykrype IIBJIK
®C-2 numepnoro KBK. braronaps nyxanonnoMmy neiictsuro Bl peanm3yercs BO3MOKHOCTh CHHXPOHHOT'O OKHCIICHHS Cpa-
3y JIBYX MOJIEKYIl BOzibl ¢ 0OpasoBanueM O,. [Ipensioiken MEXaHU3M, COITIACHO KOTOPOMY CTaJIMU YETHIPEXKBAHTOBOIO OKHC-
JleHus GyHKIMOHATEHBIX KATHOHOB Mn compoBokaatoTes nx dortoruaponusoM, Ca’ -akTHBHpyeMBIM 06pa3oBaHMEM THTH-
poxcuanoro acconuara [Mn* (HO)--(OH)Mn*'] u peakiueii MCIPONOPIHOHHPOBAHHMS ICKTPOHHOI MIIOTHOCTH B TAHHOM
acconuare ¢ BblaenaeHueM O, M BOCCTAHOBJIEHMEM KaTHOHOB MapraHiua Jo Mn?*, Tepmoannamuueckas >pGeKTHBHOCTH
peakuuu 00ycIOBIEHA ONTHMAIbHBIMU YCIOBHSAMU (OPMHUPOBAHUS LIMIMHAPUYECKOH CUMMETPUHU G-T-CBSA3H MEXIY aTo-
MaMH KHCI0posia B oOpasyromuxcs Mojekynax O,. PazpaboTanublii MEXaHH3M HOATBEPXK/IEH C TIOMOIbIO KBAHTOBOXHMHYE-
CKOI'O aHaJIM3a U MOYKET HaTH NMPUMEHEHUE B CO3/laHUM I'€HEepPaTOpPOB MOJEKYJISPHOIO KUCIOPOAA Ha MCKYCCTBEHHBIX
HOCUTEJIAX.

Kurouesvle cnosa: KNCIOpOIBBIICISIONIHN KOMITIEKC POTOCHCTEMBI 2 MeMOpaH XJIOPOIJIaCTOB, MEXaHU3M 00pa30BaHNUs
MOJICKYJISIPHOI'O KACJIOPOJa.

N. L. Shutilova

Institute of Fundamental Problems of Biology, Russian Academy of Sciences, Pushchino, Russian Federation
MECHANISM OF PHOTOSYNTHETIC MOLECULAR OXYGEN FORMATION

This paper considers the mechanism of how molecular oxygen is formed in the process of plant photosynthesis as a result
of water molecule oxidation in the structure of the oxygen-evolving complex (OEC) in chloroplast membranes. We have im-
plemented the entire complex of investigations of the OEC starting with the development of the innovation methods for its
isolation and analysis of its properties and ending with the establishment of its molecular structure and mechanism of its func-
tioning. We have shown for the first time that the OEC consists of two monomeric pigment-lipoprotein complexes of photo-
system 2 (PLPC PS-2) that are associated by the mirror symmetry rule into a dimeric structure as a result of their hydrophobic
interaction. It has been ascertained that this association zone is the place of the formation of the hydrophobic boiler that stabi-
lizes the water-oxidizing center (WOC), which is located inside this boiler. The research into the regularities of the function-
ing of the OEC has enabled us to advance and substantiate the concept of the two-anode organization of its WOC that is
formed as a result of the opposite facing of two functional Mn cations, each of which is built into the system of photochemical
electron transfer and undergoes photo-oxidation in the structure of the PLPC PS-2 of the dimeric OEC. The two-anode action
of the WOC implements the possibility of the synchronous oxidation of two water molecules at once with the formation of O,.
The mechanism has been proposed, according to which the stages of the four-quanta oxidation of the functional Mn cations
are accompanied by their photo-hydrolysis, Ca?*-activated formation of a dihydroxide associate [Mn*" (OH):--(HO) Mn*'],
and the reaction of electron density disproportionation in this associate with O, evolution and with reduction of manganese
cations to Mn?*. The thermodynamic efficiency of the reaction is determined by the optimal conditions for the formation of a
cylindrically symmetric 6-n-bond between the oxygen atoms in the formed O, molecules. The developed mechanism has
been confirmed by the quantum-chemical analysis and can find use in the design of molecular oxygen generators based on
artificial structures.

Keywords: oxygen-evolving complex of photosystem 2 of chloroplast membranes, mechanism of molecular oxygen
formation.





