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E. B. Bazos, E. E. Manankuna, E. A. ®uaunuuxk, P. I'. l'onuapuk, H. B. Illaabiro

Huemumym ouogpusuru u kniemounou unsxcenepuu HAH benapycu, Munck, Pecnyoauxa beaapyce

MPOAYKTUBHOCTDb U MIUT'MEHTHBII KOMILJIEKC
CHUHE-3EJEHOMN BOJOPOCJIA SPIRULINA PLATENSIS TTIPU YACTUYHOM 3AMEHE
BUKAPBOHATA HATPUSA HA T'HJIPOKCU HATPU S
B CPEJAE KYJIBTUBUPOBAHU A

AHHOTanus. M3yueHbl MPOAYKTHBHOCTh U COJAEpIKaHUE XJIOPOQHMIIa ¢, KAPOTHHOUJOB M (DUKOI[MaHWHA B OHOMacce
CHHe-3€JICHOH BOIOpOCH CIUpYIUHbI (Spirulina platensis) npu 4actuunoi 3amene NaHCO, na NaOH B cpene KynbTuBIpO-
Banus. [Tokasano, 4to 3amena 25, 50, 65 u 75 % NaHCO, (4,2; 5,88; 8,4 u 12,6 r/m) na NaOH (0,05; 0,10; 0,13 u 0,15 r/n coot-
BETCTBEHHO) B IIMTATEIBHOM Cpe/ie He BIMSIET Ha NPOJYKTHBHOCTH BOJIOPOCIH 10 CPAaBHEHHUIO C KOHTPOJEM (CTaHAapTHas
nuTaTeNnbHas cpesia 3appyka, conepxkamas 16,8 r/n NaHCO,), a konn4uecTBo XJ10pohuILia @ U KapoOTHHOMIOB (BHOJAKCAaHTHHA,
JIOTENHA U 3-KapoTHHA) BO BCEX ONBITHBIX BAPHAHTAX OCTACTCS HA YPOBHE KOHTPOISL. B TO ke BpeMst HCIoNIb30BaHIEe MOAN(H-
LIUPOBAHHOI TUTATEILHON CPEJIbl IPUBOANIIO K CHHYKEHHIO KOJIMYECTBA (PUKOLIMAHWHA, KOTOPBIH HE TOJIBKO SIBJIsIeTCs POTOCHH-
TETHYECKUM TTUITMEHTOM, HO M IPU3HAH OHUM 3 Haubosee >3P(EeKTUBHBIX aHTHOKCHIaHTOB. [Ipu 3amene 65 n 75 % NaHCO,
Ha NaOH coznep:xanme (pUKOIIMaHNHA yMEHBIIAIOCH Ha 16 1 34 % cooTBeTCTBEHHO. Mcronb30BaHNe THAPOKCHAA HATPHUS BMECTO
OukapOOHaTa HaTPUs B Cpelie KyITHBHPOBAHHS O3BOJIMIIO CYIIIECTBEHHO CHU3HUTH 3aTPaThl Ha MOy YeHHE OHOMACChI CIIUPYJIHHBL.

CoryacHo TIOJTy4CHHBIM PE3yJIbTaTaM, IoKa3aTeleM KauecTBa OMOMACChl CIIUPYJIUHBI NpU YacTH4HOH 3amene NaHCO,
Ha NaOH B nutaTensHOH cpeze sSBIsSeTCs yPOBEHb TAKUX (POTOCHHTETHYECKUX IMUTMEHTOB, KaK XJIOPOQHILT ¢ UITN KapOTH-
HOUBI, HO HE YPOBEHb (PUKOIMAHHIHA.

KuroueBbie ciioBa: MmoguduuupoBaHHas cpefa 3appyka, TUTMEHTBI, IPOAYKTHBHOCTS, Spirulina platensis

Jas nutuposanus: [IpogyKTHBHOCTE U MUTMEHTHBIN KOMIIJIEKC CHHE-3€JIeHOH Bofopoctu Spirulina platensis mpu dac-
THYHOW 3aMeHe OnkapOOHAaTa HATPHS Ha THAPOKCUI HATpus B cpene kyiasruBupoBanus / E. B. Bssos [u np.] / Bec. Ham.
akaz. HaByK bemapyci. Cep. 6isu1. HaByk. —2017. — Ne 4. — C. 7-12.

Y. V. Viazau, E. E. Manankina, E. A. Filipchik, R. G. Goncharik, N. V. Shalygo

Institute of Biophysics and Cell Engineering of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

PRODUCTIVITY AND PIGMENT COMPLEX OF BLUE-GREEN ALGA SPIRULINA PLATENSIS
AFTER PARTIAL SUBSTITUTION OF SODIUM BICARBONATE WITH SODIUM HYDROXIDE
IN CULTURE MEDIUM

Abstract. It has been shown that the partial substitution of NaHCO, with NaOH in the culture medium of Spirulina platensis
does not lead to a change in productivity of the algal culture. Substitution of 25 to 50 % of sodium bicarbonate with sodium
hydroxide makes it possible to obtain biomass with a similar content of key pigments as compared to the control (standard
Zarrouk medium) while allowing for a significant reduction in the cost of reagents for the preparation of culture medium.

Keywords: modified Zarrouk medium, pigments, productivity, Spirulina platensis
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'Hnemumym 6uopusuru u kriemounoi unsicenepuu HAH Benapycu, Munck, Pecnybnuxa benapyce
2Xapwrosckuil Hayuonanvbhsiil ynueepcumem um. B. H. Kapasuna, Xapvkos, Yxkpauna

MEMBPAHHBIE D®®EKTHI ITPU COYETAHHOM BO3JIEMCTBUU
HA DPUTPOLUTHI YHEJIOBEKA AMUWJIOU/IHBIX ®UBPUJIJI U AHETATA CBUHIIA

AHHOTanus. M3y4eHo BIMsIHUE COYCTAHHOTO BO3JCHCTBUS HA SPUTPOLIUTEI YEIOBEKA MOy YCHHBIX U3 JIN30L[MMA aMH-
JOMAHBIX (GUOPHILT M arieTata CBUHIEA. YCTAHOBIICHO, YTO KOMIUICKCHOE BO3ICHCTBUE 3THX JABYX KOMIIOHCHTOB Ha DU TPOLUTHI
HPUBOAUT K CHMXKEHHIO aKTHBHOCTH MEMOPAaHOCBA3aHHBIX (PEPMEHTOB aueTHixoiauHscrepassl 1 NADH-merremornoous-
peayKTa3bl, U3MEHEHUIO MUKPOBSI3KOCTH JTUIUAHOTO OUCIIOSN MEMOpaH M YCHIICHHIO BE3UKYIISLUH SpUTPOLUTOB. [loydeHHbIe
pe3yJIbTaThl CBUACTENBCTBYIOT O O0jiee 3HAYUTEIbHOW MOIU(DHUKALNN CTPYKTYPHO-(QYHKIHOHAIEHOIO COCTOSIHHS MeMOpaH
IPUTPOLHUTOB P COBMECTHOM BO3/I€HICTBUY aMUJIOMIHBIX (PUOPHIIIT M MOHOB CBHHIIA HA SPUTPOLUTHI YEJIOBEKA 110 CPaBHE-
HHIO C KOHTPOJIEM.

KiroueBnle cioBa: amuionaubie GUOPHILIBI, alleTaT CBHHIA, SPUTPOLUTapHas MeMOpaHa, MeMOpaHOCBsI3aHHbIE (ep-
MEHTEI, (pIIyOpECIICHTHEIE 30H b

Jns nutupoBanus: MeMmOpaHHBIE YQQEKTH IPH COYETAHHOM BO3JCHCTBUH HA SPUTPOLUTHI YEIOBEKA aMUIIOMIHBIX

¢ubpnin u anerara ceunna / I I1. 3ybpunkast [n ap.] / Bec. Han. Akan. naByk benapyci. Cep. 6isin. HaByk. — 2017. — Ne 4. —
C. 13-20.

G. P. Zubritskaya', A. S. Skarabahatava', L. M. Lukyanenko', G. P. Gorbenko?, E. I. Slobozhanina'

!Institute of Biophysics and Cell Engineering of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
’V. N. Karazin Kharkiv National University, Kharkov, Ukraine

MEMBRANE EFFECTS IN COMBINED IMPACT ON HUMAN ERYTHROCYTES
OF AMYLOID FIBRILS AND LEAD IONS

Abstract. The effect of the combination of amyloid fibrils and lead acetate derived from lysozyme on human erythrocytes
was studied. It was established that the complex effect of these two components on erythrocytes leads to a decrease in the activity
of membrane-bound enzymes of acetylcholinesterase and NADH-methemoglobinreductase, a change in the microviscosity
of the lipid bilayer of membranes, and an increase in the vesiculation of erythrocytes. The results indicate a more significant
modification of the structural and functional state of erythrocyte membranes under the combined action of amyloid fibrils
and lead ions on human erythrocytes compared with the control.

Keywords: amyloid fibrils, lead acetate, erythrocyte membrane, membrane-bound enzymes, fluorescent probes
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Hnemumym ouogusurku u knemournou unocenepuu HAH berapycu, Munck, Pecnyoauka Berapyce

BJIUSAHUE 5-AMWHOJIEBYJIMHOBOI KUCJIOTHI
HA MTPOAYKTUBHOCTb U MUTMEHTHBIN COCTAB
BOJAOPOCJIM HAEMATOCOCCUS PLUVIALIS

AnHoTanusi. M3yueHo BIMSHHUE YK30M€HHOW S-aMHuHOIEBYJIUHOBOW KUCIOTHI (AJIK) Ha mMpoayKTUBHOCTH BOIOPOCITH
Haematococcus pluvialis, oieHuBaeMOl 0 TAKMM OKa3aTelsIM, KaK CyXOl Bec, KOJIMYECTBO U pa3Mep KJIETOK, a TaKXKe CO-
nepkaHue 6enka 1 GOTOCHHTETHYECKUX MUTMEHTOB. BhIpamuBanuie BoIopocin Ha cpene Pyanka ¢ mobaBieHreM 3K30TeH-
Hoii AJIK cTUMYyIHpOBaio HAKOIJICHHUE CyXOi OMOMAacChl TeMaTOKOKKA B MEPHUO] aKTHBHOIO POCTa BOJAOPOCIIH 1O CpaBHE-
HUIO KaK ¢ KOHTPOJIBHOI KyIbTypoii, BeIpatmuBaemoii 6e3 AJIK, tak u ¢ ncxomnoi. 3a 2 cyt nHky6anuu rematokokka ¢ AJIK
B KOHLeHTpauuu 10 Mr/i cyxast Gnomacca Beipociia B cpesiHeM Ha 31 % 1o OTHOLICHHIO K TAKOBOW B HCXOIHOW KyJIbType v Ha 17 %
II0 CPaBHEHHUIO ¢ KOHTpoJsieM. B BapuanTax ¢ ucnonb3oBanueM AJIK oTMeueHO 10303aBHCHMOE IOBBILICHUE COACPKAHUS
KJIETOK BOZIOPOCIIHU B CpelHEM Ha 26 % M yMEHbILICHHUE UX AMaMeTpa Ha 15 % 110 CpaBHEHUIO C 3TUMHU IOKa3aTeIsIMU B KOHT-
poNBHOH KynbType. B 7-cyTouHOM KyJbType BO BCeX BapuaHTax omnbiTa Ipu go6asieHun AJIK noselmanocs conepxkanue
(oTOoCHHTETHYECKMX NMUIMEHTOB M Oenka. Tak, mpu pacdere Ha 1 I cyXoro BeLIeCTBA COACpP)KaHUE XJIOPODHILIOB a, b
U f-KapOTHHA NPH UCTIOIH30BaHNH BeexX KoHueHTpanuii AJIK npeBbicHiIo KOHTPOJIbHBIE 3Ha4YeHHs B cpenHeM Ha 37, 37 u 58 %,
a KCaHTO(MIIJIOB — HEOKCAaHTHHA, BUOJIaKCaHTHHA U jJroTenHa — Ha 31, 30 u 47 % coorBercTBeHHO. [Ipu 3TOM conepkaHue
6erka Bo3pocio B cpeaneM Ha 20—73 %. Tlocne 12 cyt unkybauun s3¢pdexruBHocTh neiictust AJIK cumkanach npu coxpa-
HEHHM OTMEYEHHOH BbIIIE TeHJCHIMHU. [Ipr 00CYykKICHNH Pe3ysIbTaTaTOB YYUTHIBAJIOCH BiIUsHHE 3k30reHHON AJIK Ha cuH-
TE€3 OHJAOI'C€HHBIX HUTOKUHUHOB U CTUMYJIALHNIO ITOCJICAHUMU POCTA U PA3BUTHS KJIETOK BOAOPOCIIH, a TAKIKE HA d)OpMPIpOBa-
HHUE MUTMEHTHOTO armnapara GOTOCHHTE3a.

KumroueBble cioBa: Haematococcus pluvialis, S-aMUHONEBYIMHOBAs KUCIIOTA, CYXOH BeC, KOJHUYECTBO U pa3Mep Kie-
TOK, 0€JI0K, POTOCHHTETHUCCKUE MUTMEHTBI

Jas uuTupoBanusi: BausHue 5-aMUHONIEBYJIMHOBOW KUCJIOTHI HA IPOAYKTUBHOCTb U MUTMEHTHBIN COCTaB BOAOPOCIN
Haematococcus pluvialis / H. T. Asepuna [u n1p.] / Bec. Hau. akan. HaByk benapyci. Cep. Gisun. HaByk. —2017. — Ne 4. — C. 21-32.

N. G. Averina, R. A. Sherbakov, N. V. Kozel, E. E. Manankina, R. G. Goncharik, N. V. Shalygo

Institute of Biophysics and Cell Engineering of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

INFLUENCE OF S-AMINOLEVULINIC ACID ON THE PRODUCTIVITY
AND PIGMENT COMPOSITION OF ALGAE HAEMATOCOCCUS PLUVIALIS

Abstract. Influence of exogenous S-aminolevulinic acid (ALA) on the algae Haematococcus pluvialis productivity — dry
weight, number and size of cells as well as proteins and photosynthetic pigment content has been studied. Growing of algae
cells in Rudic’s medium with supplementation of ALA (0.5; 5; 10; 20 and 30 mg/1) stimulated accumulation of cell dry weight
during active algae growth as compared with control cells as well as with initial algae culture. So, for two days of algae
incubation with ALA 10 mg/l the dry weight increased by an average of 31 % in relation to initial culture and by 17 %
in relation to control. A dose-dependent increase in content of cell number by an average of 26 % and decrease of cell diameter
by 15 % was registered in “ALA” variants as compared with these characteristics in control. After 7 days of incubation
with ALA content of the photosynthetic pigments and proteins increased. So, content of chlorophylls @, b and B-carotene per g
of dry matter exceeded the control values by 37, 37 and 58 %, respectively. For xanthophylls such as neoxanthin, violaxanthin
and lutein — by 31, 30 and 47 %, respectively. While the protein content on average increased by 20-73 %. After 12 days
of incubation, the effectiveness of ALA decreased while maintaining the above trend. The results are discussed from the position
of using exogenous ALA in the synthesis of endogenous cytokinins that stimulated the growth and development of algal cells,
as well as the formation of the pigmentary apparatus of photosynthesis.

Keywords: Haematococcus pluvialis, 5-aminolevulinic acid, dry weight, number and size of cells, protein, photosynthetic
pigments
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Hayuno-npaxmuyecxuii yenmp HAH Benapycu no buopecypcam, Munck, Pecnyonuxa Berapyco

MOP®OMETPUYECKHUE TAPAMETPHI JEBITUUIJION KOJIIOIIKA
PUNGITIUS PUNGITIUS (LINNAEUS, 1758) U3 BOIOEMOB
BACCEMHA YEPHOI'O MOPSI

AHHOTaIUs1. AGOPUTEHHBIH 1JIs1 BOZOEMOB OacceiiHa banTuiickoro Mopst IUPKYMITOJISIPHBII BT PbIO — KOJTIOIIKA JAEBSITH-
urnas Pungitius pungitius (Linnaeus, 1758) — mpoHuK B Bogoems! Oacceitna UepHOTo MOpsi, HATypaIH30BaICs U B TIOCISTHUE
TOABI IIMPOKO pacIpoCcTpaHuIcs Ha Tepputopun bemapycu B 6acceitne p. [Ipunsats. B paboTe BepBbie MPUBOAUTCS OMHCA-
HUEe MOP()OMETPUUICSCKHUX MapaMEeTPOB ACBATHHUIIION KOMIOIIKK U3 BOgoeMoB Oacceiina p. [Ipumnsts (B npeaenax benapycn) —
HOBOM JUJIs1 BH1a MOpPCKOM Oacceiine (bacceitn Ueproro mops). [TokazaHo, uTo aeBsTuurias Koiromka u3 pek Kpeuer u Typ
Ipe/CTaBIIeHa 0COOSIMHU 0e3 KOCTHBIX IUTACTHH 1o O0kaM Tena. [Ipu aToM pa3dpoc 3HaueHUIT MEPUCTHIECKUX ITPU3HAKOB Jie-
BATUUTIION KOTIOMIKH JIJIs Oacceifna p. IIpuIsiTe B ienoM He BEIXOAMT 3a MpeAeisl KoeOaHUi MPU3HAKOB JIJIS BUA B apeae
u cocrapnset: D, 8-11, D, 8-12, A 7-11, P 9-11, vert. 29-34, sp. br. 7-13. IIpencrapieHHbIe B CTAThE MaTEPUAIIBI ABJISTIOTCS
INEPBBIM OINMUCAHUEM MOp(bOMeTpI/I'-leCKPIX napamMeTpoB JleBS[THHFJ'[Oﬁ KOJIIOIIKW HE TOJIBKO B HOBBIX YCJIOBUSX OGHT&HI/Iﬂ
(B Bomoemax Oaccelina UepHOro Mopsi), HO ¥ B LIeJIOM JUIst BogoeMoB benapycn.

KuioueBble c10Ba: KOJIOIIKA JICBATHHTIIAS, OacceitH p. [IpumsaTh, MepucTHYECKHE TPU3HAKH, TTACTHIECKUE TPU3HAKI

Jus uuTupoBanus: Puzesckuii, B. K. MoppomeTpuueckne nmapamMeTpsl AEBITHHUIION KONIOWKH Pungitius pungitius
(Linnaeus, 1758) u3 BogoemoB Gacceitna Yepnoro mopst / B. K. PuseBckuii / Bec. Hau. akazn. naByk benapyci. Cep. Gisi.
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V. K. Rizevsky

Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus,
Minsk, Republic of Belarus

MORPHOMETRIC PARAMETERS OF NINESPINE STICKLEBACK
PUNGITIUS PUNGITIUS (LINNAEUS, 1758) FROM BLACK SEA BASIN RESERVOIRS

Abstract. Native for the water bodies of the Baltic Sea basin, the circumpolar fish species — the ninespine stickleback
Pungitius pungitius (Linnaeus, 1758) — penetrated into the Black Sea basin’s water bodies on the territory of Belarus, was natu-
ralized and in recent years is widely distributed in the Pripyat River basin. The morphometric characteristics of the ninespine
stickleback from the Pripyat River basin’s water bodies (a new sea basin for this species — Black Sea basin) are given for the first
time in present paper. It is shown that individuals of the ninespine stickleback from the Krechet River and Tur River don’t have
bone plates on the each side of the body. However, variation in the meristic features obtained for the ninespine stickleback
coincide with values in the range and make up: D, 8-11, D, 8-12, A 711, P 911, vert. 29-34, sp. br. 7-13. The materials presented
in this article are the first description of the morphometric characteristics of the ninespine stickleback not only in new habitats
(water bodies of the Black Sea basin — the Pripyat River basin), but also for the water bodies of Belarus in general.

Keywords: Ninespine stickleback, Pripyat River basin, meristic characters, plastic characters
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BJIUAHUE CIIOCOBOB U30JIMPOBAHUSA HA ITPUKUBAEMOCTD U PA3BBUTHUE
INPUBUBOK JEKOPATUBHbIX ®OPM JIMCTBEHHbIX IPEBECHbBIX BU/1OB

Annotanusi. Ha mpumepe Tpex 1eKOpaTHBHBIX (JOPM C Pa3IUIHBIM PEreHePalMOHHBIM HOTEHI[HAIOM N3yUeHO BIHSIHNE
Ha TPIKMBAEMOCTb IIPHBHUBOK TISITH H30JUPYIOMINX BEIIECTB. YCTAHOBIICHO, YTO AJIsl IEKOPATUBHBIX (POPM C BHICOKHM pereHe-
PaIOHHBIM MTOTEHIIHAJIOM (MBa K03bsl ‘Pendula’ n xkaparana npeBoBugHast ‘Lorbergii’) BeIecTBO, UCTIONb3YeMOE ISl H30JIs-
IIUY MeCTa NPUBUBKH, HE OKA3bIBACT CYIECTBEHHOI'O BIHMSHUS Ha IPHKUBAEMOCTh. B TO ke BpeMs y pacTeHHH ¢ HU3KHM
pereHepalMOHHBIM NOTEHIIUATIOM (KJIEH OCTPOTUCTHBIN ‘Globosum’) BEICOKas MPHKUBAEMOCTh IIPUBUBOK 00€CIICUNBACTCA
IyTEeM CO3/IaHUs FePMETHYHOMN N30JISIIUH MECTa TPHUBHUBKH.

IIpn npuBuBKe UBHI KO3beH ‘Pendula’ nns M30MSIUKA MECTa MPUBUBKH PEKOMEHTYETCSI HCTIONb30BATh 3aMa3Ky CaJ0BYIO
¢ no6asnenrem KopuesnHa (5,6 MI HHIOIMIMACIISTHON KUCJIOTHI Ha 1 T' cMecH), IpU KOTOpoi nprskuBaemMocTs gocturaet 100 %,
MIpY IPUBHUBKE KaparaHbl IPEBOBUAHON ‘Lorbergii’ — napadun megunuHckuii, nzoneHty [1BX u cmeck o30keputa u mapadu-
Ha (2:1 v/v) (mpmxuBaemocThb 90,0 % BO BCceX BapHaHTax), MPHU MPUBUBKE KJICHA OCTPOIUCTHOTO ‘Globosum’ — napadus me-
JUIMHCKHAN U CMECh 030KepHUTa U Mapaduna, 00ecreunBalouX IPHKIBAEMOCTh Ha ypoBHE 62,5 n 75,0 % COOTBETCTBEHHO.

KuroueBble cj10Ba: IpeBeCHbIC PACTEHHUS, IKOpAaTHBHAS popMa, IIPUBUBKA, H30JIHPYIOLIee BEIIECTBO, IPHKHBAEMOCTh

Just uutupoBanus: Topuuk, B. U. Biustaue cmtoco00B H30IMPOBAaHUS HAa IPUIKUBAEMOCTD B Pa3BUTHE ITPUBHUBOK JICKO-
paTtuBHBIX GopM JTHCTBEHHBIX ApeBecHBIX BUIOB / B. . Topuuk, I. A. Xononyk, A. ®@. Kenbko / Bec. Har. akan. HaByk be-
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U. L. Torchyk, G. A. Kholopuk, H. F. Kelko

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

THE INFLUENCE OF ISOLATING MEANS ON THE SURVIVAL
AND DEVELOPMENT OF DECIDUOUS WOODY PLANTS CULTIVARS GRAFTS

Abstract. Using the example of three decorative forms, with different regenerative potential, the influence of five isolating
substances on the grafts survival was studied. It has been established that decorative forms with a high regeneration potential
(Salix caprea ‘Pendula’ and Caragana arborescens ‘Lorbergii’), the substance used to isolate the site of grafting does not have
a significant effect on survival. At the same time, in plants with a low regeneration potential (Acer platanoides ‘Globosum’),
the high survival rate of grafts is provided by creating a sealed isolation of the site of grafting.

When grafting Salix caprea ‘Pendula’ to isolate the place of grafting it is recommended to use garden putty with the addition
of Kornevin (5.6 mg IBA per 1 g of mixture), at which the survival rate reaches 100%; Caragana arborescens ‘Lorbergii’ —
medical paraffin, PVC insulating tape and a mixture of ozocerite and paraffin (2:1 v/v) (90.0% suvirval at all means), Acer
platanoides ‘Globosum’ — medical paraffin and a mixture of ozocerite and paraffin that provide survival rate of 62.5%
and 75.0% respectively.

Keywords: woody plants, decorative form, grafting, insulating substance, survival

For citation: Torchyk U. ., Kholopuk G. A., Kelko H. F. The influence of isolating means on the survival and development
of deciduous woody plants cultivars grafts. Vestsi Natsyyanal 'nai akademii navuk Belarusi. Seryya biyalagichnych navuk =
Proceedings of the National Academy of Sciences of Belarus. Biological series, 2017, no. 4, pp. 40-44 (in Russian).



H. K. Boaoanko, JI. B. 3aBaackas, C. M. Ky3bmenkoBa

Lenmpanvueiti bomanuveckuii cad HAH Benapycu, Munck, Pecnybnuka benapyco

MOHUTOPUHI COCTOSIHUS KOJUIEKIIA
HBETOYHO-IEKOPATUBHBIX J1IYKOBUYHBIX PACTEHUI

AnHoTanus. [Ipeanokena MeToANKa MOHUTOPHHTA COCTOSHHS KOJIIEKINI [IBETOYHO-IEKOPATHBHBIX TyKOBHYHBIX pac-
TEHHH, B OCHOBE KOTOpOH — OaJuIbHasi CHCTEMa OIIEHKH MH(QOPMATUBHBIX OMOJIOIMYECKHX ITOKa3aTelel, XapaKTeprU3yIOIIX
COCTOsIHHE pacTeHUi. B kauecTBe oLleHMBaeMBbIX IOKa3aTeleil onpeneneHs! 9: 3MMOCTORKOCTh PaCTEHUH; OBPEKIaEMOCTh
BECEHHHMU 3aMOPO3KaMHU; MOpakeHne OaKTepuanbHBIMU MM TPHOHBIMU OONE3HSIMHE; MOPa’KeHWE BHPYCHOW MH(EKIuei;
3aCeIeHHOCTh BPEAUTEISIMH; COXPAHCHHE NEKOPATHBHBIX IapaMETPOB M PEHNpOIyKTHUBHOH CIIOCOOHOCTH, CBOMCTBEHHBIX
JAHHOMY COPTY; 00LIe)U3HONIOrHYeCKOe COCTOSHUE PACTEHHH; TMHAMHKA YUCICHHOCTH copTooOpasia. Obliee cocTosIHUEe
OTZENBHO B3SITOTO COPTA KOJJIEKIINU OLIEHUBACTCS 10 COBOKYTTHOCTH BCEX TOKA3aTeNeH M CUNTAETCA «OTIHYHBIMY) TIPH CyMMe
0aJIoB orleHuBaeMbIX apameTpoB 85—-100 % oT MaKCHMallbHO BO3MOKHOM CyMMapHOH OIIEHKH; «X0opomum» — ripu 70—84 %;
«yIIOBJICTBOPUTENBbHBIM» — IIpu 55—69 %. Ecau cymma 6aiioB oneHMBaeMbIX napameTpos MeHee 50 % OT MakCHMaJbHO
BO3MOXKHOH CyMMAapHOH OIIEHKH, COCTOSTHHE COPTA KKPUTHUECKOEY.

Pe3ynbTaThl OLIEHKH COPTOB UCTIONB3YIOT U1l MOHUTOPUHTA COCTOSTHUS KOJUIEKIINY B 1iesIoM. I1py «OTIIMIHOMY» COCTOSTHUT
KOJUIEKIUH JI0JIs COPTOB C OIIEHKAMH «YAOBIETBOPUTEIBHOE» U «KPUTHUECKOE» cocTaBisieT MeHee 10 %, mpu «xoporem» —
11-20, mpu «ynoBaeTBopuTensHOM» — 21-30, mpH «10xom» — 6o1ee 30 %.

[TpuBeneHs! pe3ynbTaThl anpobdaiii METOIMKY Ha IPUMEpPe KOJIJIEKIIMH PacIeTIIeHHOKOPOHYATHIX HAPIIUCCOB.

KuroueBble c10Ba: copTa, KOJNJIEKIUS, MOHHUTOPUHT, MPU3HAKU, PACIIEIIEHHOKOPOHYAThIe HapIuccel, Narcissus,
Amaryllidaceae
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1. K. Volodko, L. V. Zavadskaya, S. M. Kuzmenkova

Central Botanical Garden of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
MONITORING OF ORNAMENTAL BULBOUS PLANTS COLLECTIONS

Abstract. The description of monitoring a technique of a condition of flower-decorative collection bulbous plants is given.
The methodology is based on a scoring system for evaluating information biological indicators that characterize the state of plants.
As the evaluated indicators, 9 were determined: winter hardiness of plants, damage to spring frosts, plants damage by bacterial
or fungal diseases, infection with viral infection, pest population, preservation of decorative parameters and reproductive capacity
inherent in this variety, general physiological state, dynamics of the number of varieties. The general condition of a single
variety is “estimated” by the totality of all indicators and is considered excellent for the sum of the estimated parameters
of 85-100 %, of the maximum possible total score; “good” at 70—84 %, “satisfactory” at 55—-69 %, “critical” at 50 %.

Results of the assessment of varieties are used to monitor the status of the collection as a whole. With the excellent stats
of the collection, the proportion of varieties with “satisfactory” and “critical” ratings is less then 10 %, with a “good” 11-20 %,
with a “satisfactory” 21-30 %, with a “poor” whiter 30 %.

The results of approbation of a technique of monitoring on the example of a collection of split-daffodils are given.

Keywords: cultivars, collection, monitoring, integral features, split-corona daffodils, Narcissus, Amaryllidaceae

For citation: Volodko I. K., Zavadskaya L. V., Kuzmenkova S. M. Monitoring of ornamental bulbous plants collections.
Vestsi Natsyyanal nai akademii navuk Belarusi. Seryya biyalagichnych navuk = Proceedings of the National Academy of Sciences
of Belarus. Biological series, 2017, no. 4, pp. 45-51 (in Russian).
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TECT-MOJIEJIb OLIEHKHA UHTEI' PAJIBHOM TOKCUYHOCTH IOYB,
KOHTAMUWHHUPOBAHHBIX COJISIMU HIUHKA

AnHoTauus. IIpoBeeHa OL[EHKA HHTETPAJbHOI0 TOKCHYECKOTrO BO3/ICHCTBHS HUTPATOM LIMHKA C HCIOJIb30BAaHHEM KO-
JUYECTBEHHON MOMYJISIUOHHON TecT-Moaenn. OG0CHOBaHO MpPUMEHEHHe Onomapkepa U OHOMHIMKATOpA ISl OLIEHKH OHO-
JIOTHYECKOT0 AeiicTBHs KOHTaMUHaHTa. [Toka3aHo, 4TO IPUMEHEHHE COJIel [[HHKA B U3YYCHHOM JMaIa30He KOHICHTPALUi
UHTUOMPYET JerHIAPOreHa3sHyl0 aKTHBHOCTb TECT-KYJIBTYp, IIPH 3TOM OTMEHYAaeTCsl CHJIbHAS OTPULATEIbHAS KOPPEIAIHSL.
Tokcru4eckoe BO3ICHCTBUE HUTPATOM LIMHKA IPUBOIMIIO K YBEIMYCHHIO [TPOJOJKUTEIBHOCTH JIar-(asbl B pa3BUTHH HOITY-
JSILIMHU TECT-KYJIBTYP B CHCTEME NIEPHOIMYECKOr0 KyJIbTUBUPOBAHUSL, IPU STOM BbISBJICHA CUIIbHAS NOJIOXKUTEIbHAS KOppeJsi-
uust. KoadhuuueHTs! feTepMUHALIMY H3YYCHHBIX [TApaMeTpoB ObLIN HanboJee BBICOKMMHU IS TeCT-Moeu Rhodococcus sp.
LI 4, 4To NOATBEP)KAACT aJIEKBATHOCTh ATOMH TECT-MOJECIN M BO3MOXHOCTb €€ UCIIOJIb30BAHUS JIUIs IPOTHO3a COJCPIKaHUS
[HKA B [I0YBE 110 H3MECHECHHIO OMOMHAMKATOPOB 1 OHOMapKEePOB.

KimioueBble cjioBa: KOJIMYECTBEHHASI MOMYJISILIHOHHAS MOJIETb, OLIEHKA TOKCHYECKUX 3 PEKTOB, OMOMHIUKATOPbI, OHOMapKepbI

Jst umruposanus: Jynuuk, H. B. TecT-Moz1ei1b OIICHKH HHTETPaIbHOM TOKCHYHOCTH TI0YB, KOHTAMHHHPOBAHHBIX COJISi-
mu nunka / H. B. lynuuk, C. W. Ceruuk, O. A. EmenssinoBa // Bec. Hai. akaza. naByk bemnapyci. Cep. 6is. HaByk. — 2017, —
Ne 4. - C. 52-57.

N. V. Dudchik, S. I. Sychik, O. A. Emeliyanova

Scientific and Practical Center of Hygiene, Minsk, Republic of Belarus_

TEST MODEL FOR THE ASSESSMENT OF CUMULATIVE TOXICITY OF SOIL CONTAMINATED
WITH SALTS OF ZINC

Abstract. The integral toxic effect of zinc nitrate on the quantitative population-based test model was evaluated. In the model
experiment, a biomarker and a bioindicator for evaluating the biological effect of the contaminant are substantiated. It was shown
that zinc salts in the studied concentration range inhibited the dehydrogenase activity of test cultures, while the dependence
was negative with a strong correlation. The toxic effect of zinc nitrate led to an increase in the lag-phase test cultures population
duration in the periodic system, with a strong positive correlation. The coefficients of determination of these parameters were
the highest for the test model of Rhodococcus sp. CG 4, which confirms the adequacy of the test model, which can be used
to predict the content of zinc in the soil by changing bioindikators and biomarkers.

Keywords: quantitative population model, toxic effects evaluation, bioindikators, biomarkers
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OCOBEHHOCTHU AMUHOKHUCJIOTHOI'O COCTABA
AJIb®A-CITUPAJIBHBIX YUYACTKOB B IIOJUITENITUAHBIX IEITIAX
BEJIKOB PA3JIMYHBIX CTPYKTYPHBIX KJIACCOB

AHHOTanMs. B cTarbe npoaHann3upoBaHbl OCOOCHHOCTH PAaCHpPE/ICICHUSI aMUHOKHCIOTHBIX OCTATKOB I10 ajib(a-criu-
pasbHBIM (pparMeHTaM 3D-CTPyKTyp HErOMOJIOTHUHBIX OEIKOB YeThIpeX CTPYKTYPHBIX KiiaccoB. [lo pe3yibsraTaMm cpaBHe-
HUS BEPOSTHOCTHBIX ILIKAJI BBISICHEHO, YTO BBICOKAS BEPOSTHOCTD BKIIIOUCHUS B alib(a-CIIUpan JH3UHA, aprUHUHA H TUCTHU-
JIMHA 0TMEYaeTCsl He BO BCEX Kilaccax ONIKOB, B OTJIMYUE OT IIOCTOSHHO ()OPMUPYIONIHX anb(ha-Crupaliy ajlaHuHa, JeHI1Ha,
Ty TAMHHOBOM KHCJIOTHI, INIyTaMHHA U MeTHOHUHA. [lns anbga-crnupaieil 6eTa-CTPyKTYpPHBIX OSJIKOB XapaKTepHO 00e/iHe-
HUE JeHIINHOM Ha (OHE MOBBIIICHHS YaCTOTHI UCIOIB30BAHUS IIIyTaMHHA, a TAaK)Ke KOMOMHALUI rUAPO(PUIBHBIX U THAPO-
(hoOHBIX AMHHOKHUCIOTHBIX OCTATKOB, CTAOMIU3UPYIONIUX alb(a-Ccrupaib, 0 CPABHEHUIO C alb(a-CIupaIsiMi U3 OeIKOB
anb(a-cnupanbHoro kinacca. OCOOCHHOCTH aMHHOKUCIOTHOIO COCTaBa ajib(a-CHUPalIbHBIX YYaCTKOB, PaclOIOXKEHHbBIX
MEXAY AByMs OeTa-TsykaMu B Oelkax OeTa-CTPYKTYpHOrO Kijlacca M B CMCIIAHHBIX OellkaX, yKa3bIBalOT Ha TO, YTO OHH
B HauOOJIBIIEH CTENEHH 3allMIIEHBI OT Nepexo/ia B 0eTa-CTPYKTypHOe cocTosiHKe. [1oTydeHHbIe CBeIeHNs BayKHBI ITpU 0TOOpe
AQHTUTEHHBIX (PPArMEHTOB OEJKOB, HMCIOLIMX B CBOEM COCTaBe alib(a-CrUpanbHble yYaCTKH, OTINYAIONIHECcs HanOoIbIIeh
CTaOMIIBHOCTBIO BTOPUYHOM CTPYKTYPBI, JUIsI AallbHEHIIEro qu3aifHa BAKIIMHHBIX MTEITH/OB.

KuoueBble ciioBa: anb(ha-cnupainb, CTPYKTYpPHBIH Kiace Oeika, ruapodoOHbIH aMMHOKUCIOTHBIH OCTaTOK, THAPO-
(UIIBHBI AMUHOKHCIIOTHBIH OCTaTOK, OeTa-TsIK

Jas uurupoBanus: ITo6oiines, B. B. OcoGeHHOCTH aMHHOKHCIOTHOTO COCTaBa ajib(da-CIHpaibHbIX Y4aCTKOB B IO-
JUIENTHIHBIX LEensIX OeIKOB pa3iHuHBIX CTPYKTYpHBIX Kiaccos / B. B. [To6oiines, B. B. Xpycranes, T. A. Xpycranesa /
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V. V. Poboinev, V. V. Khrustalev, T. A. Khrustaleva
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THE CHARACTERISTIC PROPERTIES OF AMINO ACID CONTENT OF ALPHA HELICES FRAGMENTS
IN POLYPEPTIDE CHAINS OF DIFFERENT STRUCTURAL CLASSES OF PROTEINS

Abstract. In this study we analyzed the amino acid content of alpha helices from proteins that belong to four structural
classes in nonhomologous sets of 3D structures. Comparison of probability scales revealed that lysine, arginine and histidine
show high probabilities to be included in alpha helices only in certain structural classes of proteins, unlike the constant formers
of alpha helices: alanine, leucine, glutamic acid, glutamine and methionine. Alpha helices of beta structural proteins show lower
usage of leucine and higher usage of glutamine, as well as the elevated usage of combinations of hydrophilic and hydrophobic
amino acids that are characteristic to beta strands, relative to alpha helices from alpha helical proteins. The properties of amino
acid content of alpha helices situated between two beta strands in beta structural and mixed proteins show that they are protected
from the shift to beta strands. Obtained data are important in the process of the selection of antigenic fragments of proteins
that contain alpha helices with highly stabilized secondary structure, with the aim to use them in vaccine design studies.

Keywords: alpha helix, structural class of a protein, hydrophobic amino acid residue, hydrophilic amino acid residue,
beta strand

For citation: Poboinev V. V., Khrustalev V. V., Khrustaleva T. A. The characteristic properties of amino acid content
of alpha helices fragments in polypeptide chains of different structural classes of proteins. Vestsi Natsyyanal'nai akademii
navuk Belarusi. Seryya biyalagichnych navuk = Proceedings of the National Academy of Sciences of Belarus. Biological series,
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BJIMSIHUE KATHOHOB HA AKTUBHOCTD HA JI®*-3ABUCUMOI
[JIYTAMATIAETAJPOTEHA3BI Y BAKTEPUI POJOB ACINETOBACTER,
RHODOCOCCUS 1 NOCARDIA — TIPOIYLIEHTOB
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB

AHHoOTauus. bronoruyeckne cBoiicTBa MUKPOOHBIX MOBEPXHOCTHO-aKTUBHBIX BemecTB ([TAB) o0ycnaBiauBaroT ux Bo3-
MOXHOE NMPAaKTUYECKOE UCIIONb30BaHNE B KayeCTBE aHTUMUKPOOHBIX areHToB. I1o xumnueckoii npupone [1AB Acinetobacter
calcoaceticus IMB B-7241, Rhodococcus erythropolis IMB Ac-5017 u Nocardia vaccinii IMB B-7405 sBASrOTCS KOMITJICK-
COM HEHTpasbHBIX, TIUKO-, (pocho- 1 aMuHOIUNNUIO0B. COrNIaCHO JAaHHBIM JIUTEPATyPbl, aMHHOIHUITH/IBl XapaKTEePU3YIOTCS
HanboJjiee BEICOKOH aHTHMUKPOOHOW akTHBHOCTHIO. KilloueBbIM hepMeHTOM OMOCHHTE3a aMUHONMIINAOB y mTammoB IMB
B-7241, IMB B-7405 u IMB Ac-5017 sBnsercst HA JI®*-3aBucumas rinyramaraeruaporenasa. [lpeanonaraercs, 4To BbIsIBIIE-
HUE BO3MOXKHBIX aKTHBATOPOB /MM MHTHOUTOPOB TOr0 ()epMEHTa ¢ HOCIEeNyIomeld COOTBETCTBYOMEeH MogquduKanne
cocTaBa MUTATEIBHON CPEJIbI TO3BOJIUT PETYIUPOBATh cocTaB KomIutekca [IAB u ero cBoiicTsa.

Ienbio paboTH! OBLIO MICCIIEAOBAHNE BIHUSHUS OJHO- U ABYXBAJICHTHBIX KATHOHOB Ha akTHBHOCTH HA JI®*-3aBuCcHMOit
IyTaMaTaeruaporenassl y A. calcoaceticus IMB B-7241, R. erythropolis IMB Ac-5017 u N. vaccinii IMB B-7405.

Kynerueuposanue mrammor IMB B-7241, IMB Ac-5017 u IMB B-7405 ocymiecTBisiian B )KUIKOH MUHEPAJIBHOHN cpere, co-
JieprKaIeii TaHoI ¥ TIUIEPUH B Ka4eCTBE HCTOYHUKA yrinepona. AKTUBHOCTh HA JID*-3aBrcuMoi riryTaMaTIeT HApOreHa3bl
(KD 1.4.1.4) B GeckIe TOYHOM SKCTPAKTE aHATM3UPOBAIIN IO 00pa30BaHUIO riTyTamara B mpouecce okucinernn HA JIOH mpu 340 am.

YcraHoBieHo, uTo akTuBatopamu HA JID -3aBucumMoii rimytamataeruaporenassl y 4. calcoaceticus IMB B-7241 sBnsiot-
cs1 KaTuoHsl Kanbuus (5 MM), maraus (10 MM) u nuaka (0,001-0,01 MM), y R. erythropolis IMB Ac-5017 — kaTHOHBI KaJib-
s (5 MM), y N. vaccinii IMB B-7405 — xatuons! kansuus (5 u 10 MM), Hatpus (25-100 MM) u kanus (50 u 100 MM).
I[Ol'[OJ'lHI/ITeJ'[bHOe BHECCHUEC aKTUBAaTOpPOB d)epmeHTa UKW YBCIUYCHUC UX COLCPKAHUA B CPEAC KYJIbTUBHUPOBAHUSA UCCIIC-
JyeMBIX IITAMMOB COIPOBOK/AJIOCH MOBbIeHneM akTuBHOCTH HA JId*-3aBucumoii rimytamataeruaporenassl B 1,5-3 pasa
10 CPaBHEHHIO C TAKOBOH Ha 06a30BoOi cpeje.

[lony4yeHnHsle TaHHBIE IPEANOIATAIOT BO3MOKHOCTD PETYIISIIINN CBOUCTB MUKpOOHBIX IIAB B mpornecce KyIbTHBHpPOBa-
HUS TIPOAYLEHTA, YTO B MEPCIEKTHBE MO3BOJIUT MOTYyYaTh Mpenaparsl co CTaOMIBHEIMY 3aJaHHBIMH CBOHCTBAMU B 3aBHCH-
MOCTH OT Cpepbl HX IPAKTHYECKOr0 IIPUMEHECHHUS.

KuaroueBbie caoBa: Acinetobacter calcoaceticus IMB B-7241, Rhodococcus erythropolis IMB Ac-5017, Nocardia
vaccinii IMB B-7405, moBepXHOCTHO-aKTHBHBIE BellecTBa, akTuBaTopsl HA /IO -3aBrcHMOif Ty TAMaTACTHAPOT €HA3EI

Jusi nuutupoBanus: BrnusHue kaTnoHOB Ha akTuBHOCTH HAJID*-3aBHCHMON TiTyTaMaTAeruaporeHassl y 0akTepuit
ponoB Acinetobacter, Rhodococcus n Nocardia — mponylueHTOB MMOBEepXHOCTHO-aKTHBHBIX BemecTs / T. I1. [Tupor [u ap.] /
Bec. Ham. akan. naByk bemapyci. Cep. 6isun. HaByk. — 2017. — Ne 4. — C. 67-74.

T. P. Pirog"?, T. A. Shevchuk?, I. V. Savenko', D. A. Lutsai!
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INFLUENCE OF CATIONS ON NADP*-DEPENDENT GLUTAMATE DEHYDROGENASE
ACTIVITY IN BACTERIA OF GENERA ACINETOBACTER, RHODOCOCCUS
AND NOCARDIA —PRODUCERS OF SURFACTANTS

Abstract. Surfactants of microbial origin are widely used in different industries. The application of microbial surfactants
is promising in biology and medicine as an alternative to synthetic disinfectants or drugs due to their antimicrobial and anti-
adhesive properties. The key enzyme biosynthesis of surface active aminolipids (effective antimicrobials preperations)
in Acinetobacter calcoaceticus IMV B-7241, Rhodococcus erythropolis IMV Ac-5017 and Nocardia vaccinii IMV B-7405
is NADP'-dependent glutamate dehydrogenase.

Aim — to study the effect of mono- and divalent cations on the activity of NADP*-dependent glutamate dehydrogenase
in Acinetobacter calcoaceticus IMV B-7241, Rhodococcus erythropolis IMV Ac-5017and Nocardia vaccinii IMV B-7405.

The activity of NADP*-dependent glutamate dehydrogenase (EC 1.4.1.4) in the cell-free extract was analyzed for the formation
of glutamate in the oxidation of NADPH at 340 nm.
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BJIMSAHUE CAJIMIIUJIOBOM KUCJIOTHI HA PU3OT'EHE3
PACTEHHUH-PETEHEPAHTOB ITOJABOEB SAIBJIOHU B KYJIBTYPE IN VITRO

AHHoTauus. B Xone uccienoBaHuii BhISBICHO HHIHOMPYIOLIEE BINSHUE CATUIMIOBOH KHCIOTHI Ha BBIXOJ YKOPECHEHHBIX
pacTeHuil-pereHepanToB noaBos 54-118, kKoTOpoe yCHIMBAIOCh ¢ YBEIMYCHHEM e¢ KoHIeHTpauuu. [Ipu ucnons3oBanuu ca-
JUIMIOBOW KHCIOTHI B BBICOKOI KoHIeHTpauuu 2,0 u 3,0 Mr/n nanHblil nokaszatens coctaBui 9,71 + 2,29 u 4,17 + 2,08 %
COOTBETCTBEHHO. OTMEUEHO HEraTUBHOE BIUSHUE BEICOKMX KOHIIGHTPALNI CAUIMIIOBOM KUCIOTH HAa 3aKIaKy, POCT KOp-
Heil, Kod(QDUIIHEHT pa3BUTHSI KOPHEBOM CUCTEMBI y 1oABOs 54-118 Ha MPOTSHKEHUH TIEPBbIX 3 HE/leNb CYyOKYIBTHBHPOBAHUSI.

Ha BEIXO YKOPEHEHHBIX pacTeHUH-pereHepanToB 1moBosi 106-13 aHaorn4HOro MHrHONPYIOIIETo BIUSHUS He HAOIIO-
Janock. Bexos yKOpeHEHHBIX pacTeHMi BapbupoBancs ot 78,21 £ 3,81 % (6e3 canuunnosoit kucnotsl) 1o 90,47 + 4,76 %
(1,5 mr/n canummioBoii kucnoTsl). CanunuiaoBast KHCJIOTa HA B OJHON M3 M3Y4YEHHBIX KOHIICHTPAMH HEe OKa3alla BIUSHUE
Ha KOJHMYECTBO KOPHEH, KOAQPUIUEHT pa3BUTHUsI KOPHEBOH cucTeMbl y 1oBost 106-13 B ycnoBusX in vitro, HO B BBICOKOM
KoHIeHTpanuH (3,0 Mr/1) ”HruOHpoBaIa PpocT KOPHEH Ha MPOTSIKEHNU BCETO BPEMEHH CYOKYIHTHBHPOBAHUSI.

KuroueBbie ciioBa: 161005, noasou 106-13 u 54-118, pusorenes, KyabTypa in vitro, CATUIIUIOBAs KUCIOTA

Jas nutuposanus: lllanopesa, B. A. Biusnue canuuunoBoil KUCIOTHI HA pU30Te€HE3 pacTeHUI-pereHepaHToB [10JJBOEB
sI0110HU B KynbType in vitro / B. A. lllanopesa, A. A. 3myuiko, E. B. Konbanosa // Bec. Hai. akaa. naByk benapyci. Cep. 0isi.
HaByK. —2017. — Ne 4. — C. 75-80.
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EFFECT OF SALICYLIC ACID ON RHYZOGENESIS OF APPLE ROOTSTOCK MICROPLANTS
IN IN VITRO CONDITIONS

Abstract. The inhibiting influence of salicylic acid on percentage of rooted microplants of rootstock 54-118 was revealed
(negative effect increase with increase of salicylic acid concentration). When using salicylic acid in concentration 2.0 and 3.0 mg/1,
percentage of rooted microplants was 9.71 +2.29 and 4.17 +2.08 % respectively. Negative effect of high dose of salicylic acid
on root number, root growth and root system development coefficient for 54-118 was found out after first 3 week of cultivation.

There was no similar inhibiting influence on percentage of rooted microplants of 106-13. Percentage of rooted microplants
varied from 78.21 + 3.81 (without salicylic acid) to 90.47 + 4.76 % (1.5 mg/1 of salicylic acid). In all studied concentrations
salicylic acid didn’t influence on number of roots, on root system development coefficient of 106-13 microplants. In high con-
centration (3.0 mg/l) salicylic acid inhibited root growth of 106-13 microplants.

Keywords: apple rootstock 106-13 and 54-118, rhyzogenesis, in vitro culture, salicylic acid
For citation: Shaporeva V. A., Zmushko A. A., KolbanovaE. V. Effect of salicylic acid on rhyzogenesis of apple rootstock
microplants in in vitro conditions. Seryya biyalagichnych navuk = Proceedings of the National Academy of Sciences of Belarus.
Biological series, 2017, no. 4, pp. 75-80 (in Russian).
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CE30HHASI ITMHAMMKA BUOXUMHYECKOI'O COCTABA KJYBHEN
TOIIMHAMBYPA (HELIANTHUS TUBEROSUS L.) 1PU UHTPOAYKLHNHU B BEJIAPYCHU

AHHoTanms. VccienoBaHbl CE30HHBIC N3MEHEHHSI COJICPIKaHNS CyXUX BEIIECTB, CBOOOTHBIX OPraHHYECKUX H aCKOPOH-
HOBO#{ KHCJIOT, PACTBOPHMBIX CaXapoB, IEKTHHOBBIX BEIECTB, HHYJIHHA, OHO(IABOHOUIOB U OKA3aTENsI CaXapOKUCIOTHOTO
HMHJIEKCA B IOA3EMHBIX OpraHax 5 MOAEIBHBIX cOpToB TonmnHaMOypa n3 kosekuuu LIBC HAH Benapycu. YcranosneHo, 4To
HUHTErpaJbHbIi yPOBEHb MX MHUTATEIbHOW M BUTAMUHHON IIEHHOCTH MO COBOKYITHOCTHU 8 IIPU3HAKOB y OOJBIINHCTBA TaKCO-
HOB B OCEHHMH nepuozn roxa B 1,1-4,9 pasa Bbliue, 4eM B BECCHHUIL, TpU 3TOM HanOoJiee BEIPAXKECHHbIE PAa3IMUUsI OTMEYAJINCh
y copta Cropocnenka, a'y OCTaIbHBIX COPTOB pa3Mep JTaHHOTO MpPEeBbILICHHUs oTcTaBal B 3,1-5,3 pasa. [lonyueHHbIe TaHHbBIE
OJIHO3HAYHO CBHJICTENILCTBYIOT O OOJIBIICH 11e/Ieco000pa3HOCTH OCEHHEr0 CPOKa 3ar0TOBKHU KIIyOHEH 10 CPAaBHEHHUIO C BECEHHUM.

KuroueBble cioBa: TonnHaMOyp, KIyOHH, OMOXMMHYECKHI COCTaB, MUTATEIbHAs IEHHOCTh, COPTOBBIE OCOOCHHOCTH,
CE30HHBIC H3MEHEHHS

Juost uutupoBanus: J{yoaps, J{. A. Ce30HHas TMHAMUKA OHOXUMHUYECKOT0 CoCcTaBa KiyOHei TonunamOypa (Helianthus
tuberosus L.) npu uatTponykuuu B benapycu / JI. A. lyb6aps / Bec. Han. akan. maByk Benapyci. Cep. 6isn. HaByk. — 2017. —
No 4. - C. 81-87.
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SEASONAL DYNAMICS OF THE BIOCHEMICAL COMPOSITION OF JERUSALEM ARTICHOKE
(HELIANTHUS TUBEROSUS L.) TUBERS AFTER INTRODUCTION IN BELARUS

Abstract. A comparative study of the biochemical composition of the tubers of 5 varieties of Jerusalem artichoke
from the collection of Central botanical garden in the autumn and spring was conducted. The content of dry substances, free organic and
ascorbic acids, soluble sugars, pectin substances, inulin, bioflavonoids and the index of the sugar-acid index were measured.
It has been established that the integral level of nutritional and vitamin values by totality of eight determined characteristics was
1.1-4.9 times higher in the autumn than in spring with the most essential differences in the variety Skorospelka. The study
unequivocally attests the greater expediency of the autumn term of harvesting of tubers, in comparison with spring.

Keywords: Jerusalem artichoke, tubers, biochemical composition, nutritional value, varietal features, seasonal changes For
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BJIUSAHUE BOJAHOI'O JE®PUIIUTA HA ITIAPAMETPbBI BOOIOOBMEHA
ME30®PUJIJIA JIMCTBEB MOJIUOUIINPOBAHHBIX 110 'EHAM PIP AKBAIIOPUHOB
PACTEHUM ARABIDOPSIS THALIANA (L.) HEYNH.

AnHoTanus. VccienoBanbsl 0COOEHHOCTH BOJJ0OOMEHA TUCTheB pacTteHnil Arabidopsis thaliana, renetndecku Moaudu-
nupoBaHHbIx 1o PIP akBamopuHam, npu pasHOM BOJHOM IHOTeHIHaje cyocrpara. [Tokasano, uro akBamopuus! PIP1 mox-
I'PYTIIBI OKa3bIBAIOT CYNIECTBEHHOE BIMSHIE HA CKOPOCTh YCTBUYHOW BOJOOTAAYH, a BKJIAJ aKBallOPHHOB MoArpynns PIP2
B IIOCTYIUIEHHUE BOABI B KJISTKH Me30(ria 6oiee 3HAUUM.

I[Toxa3zano, 4To MOAM(UIMPOBAHHBIE PACTEHNSI MEHEE YCTOHUYHMBEI K BOJHOMY CTPECCY, YeM pacTeHUs JUKOro Tuna. [1oBbI-
nreHHast skcrpeccus PIP akBanmoprHOB IPUBOIUT K YBEIWUYCHUIO THIPOMOPGHOCTH CTPYKTYPHI JINCTa, HAUMEHEe YCTOHIHB
K BOZHOMY CTpeccy CBepXdKcIpeccop pip2;2-23. B ycnoBusx BogHOTo cTpecca y pacteHuit knockout pip2;1-2 mossimaeTcs
YCTOMUYMBOCTH TKaHH Me30(HIIIA K 00€3BOKUBAHHIO.

KuroueBnbie cioBa: BomooOmeH, PIP axBamopuHbl, BOIHBIH CTpecc, T€HETHYECKH MOAU(DHUIHNPOBAHHBIC PACTEHHS
Arabidopsis thaliana (L.) Heynh.

Jas uutupoBanus: 3yoeii, E. C. Biusane BogHOro nepunuTa Ha nmapamMeTpsl BoJooOMeHa Me30(uiIaa TUCTHEB MO-
nuuIpoBaHHBIX 1o reHaMm PIP akBamopunoB pactenuit Arabidopsis thaliana (L.) Heynh. / E. C. 3yGeii, B. I. Peynkuii /
Bec. Ham. akaz. nayk Benapyci. Cep. 6ist1. HaByk. — 2017. — Ne 4. — C. 88-96.

E. S. Zubei, | V. G. Reutskiy

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

IMPACT OF WATER DEFICIT ON THE PARAMETERS OF THE WATER EXCHANGE
OF LEAVE MESOPHYLL OF MODIFIED ON THE PIP AQUAPORINS GENES
ARABIDOPSIS THALIANA (L.)) HEYNH. PLANTS

Abstract. The characteristics of water exchange of leaves of Arabidopsis thaliana plants, genetically modified on PIP
aquaporins, at different substrate water potential. It is assumed that aquaporins PIP1 subgroup have a significant impact
on the rate of stomatal water loss, the contribution of PIP2 aquaporins subgroup in a more significant flow of water into
the mesophyll cells.

It is shown that the modified plants are less resistant to water stress than the wild-type plant. Increased expression of PIP
aquaporins increases hygromorphic leaf structure, less resistant to water stress were overexpressor pip2; 2-23. Under the conditions
of water stress in plants knockout pip2; 1-2 increases resistance to mesophyll tissue dehydration.

Keywords: water exchange, PIP aquaporins, water stress, genetically modified plants Arabidopsis thaliana (L.) Heynh.
For citation: Zubei E. S., Reutskiy V. G. Impact of water deficit on the parameters of the water exchange of leave mesophyll of
modified on the PIP aquaporins genes Arabidopsis thaliana (L.) Heynh. plants. Vestsi Natsyyvanal 'nai akademii navuk
Belarusi. Seryya biyalagichnych navuk = Proceedings of the National Academy of Sciences of Belarus. Biological series,
2017, no. 4, pp. 88-96.
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CpG-OJIMT'OJAE3OKCUHYKJVIEOTUAbI U UX TIPAKTUYECKOE IPUMEHEHHUE

Annoranus. bakrepuansusie JTHK (B ToM unciie nmia3Muabl) 1 CHHTETHYECKUE OJTUT0-2'-1€30KCHHYKIICOTH/ B, COJIep-
xamue Hemetunupoanusle CpG-qunykineotuasl (CpG-OH), mpu BBeieHUHU B OPraHU3M YEI0BEKa U JKUBOTHBIX CTUMYJIH-
PYIOT KaK BpOXKJICHHBIE, TaK U aAallTHBHBIE IMMYHHBIE OTBETHL. B cBsi3u ¢ aTuM TepaneBTHueckoe npumenenune CpG-O/1H
MIPOTUB MH()EKIIMOHHBIX, OHKOJIOTMYECKUX U aJIJIePrUIecKrX 3a00JIeBaHU SBIISIETCS BecbMa NepcneKTHBHEIM. OJJHaKo Mo-
nekynsl CpG-OlH 3apspkeHBl OTPHIIATEIBHO U MO3TOMY C TPYJAOM IPOHUKAIOT 4epe3 KIETOUHbIe MEMOpaHbl, HMEIOIINE
aQHAJIOTHYHBIH MOBEPXHOCTHEIH 3apsin. Kpome Ttoro, mpuponusie CpG-OJIH nerko pacmemsioress Hykieazamu. OqHEM
n3 s dextnBHBIX ciocobos 3amuTel CpG-O/[H ot nerpaganun HykJiea3aMu sIBISTCS XUMUYECKast MOAH(UKAINS UX caxa-
podocdaTHoro ckenera. B To xe BpeMsi MU3BECTHBI ClIy4yau, KOT/la BBEJCHHE TAaKUX MOAHU(UIIMPOBAHHBIX MOJIEKYJI TPUBOH-
JI0 K Cepbe3HBIM T0O0UHBIM 3¢ dexTaM. Bee 3Tn 06cToATENbCTBA CYIIECTBEHHO OIPaHIMYUBAIOT TEPANEBTHUECKOE IIPUMEHE-
Hue CpG-O/IH u nomorpeBaroT nHTEpeC K moucky 3¢ dexruBHbix cucteM goctaBku CpG-O/IH B TkaHM U KICTKU-MUIICHH.

HabmrogaemMblil B mocaeqHue TOABI CYLIECTBEHHBIH Mporpecc B 00JacTH HAHOOMOTEXHOJIOTHI MpeaocTaBmI Oecnpere-
JICHTHBIE BO3MOXXHOCTH JJIsi HHKAIICYIMPOBaHMS JTeKapCTBEHHEIX cyOcTannuii (B ToM uncie CpG-O/IH) B paznuuHble HaHO-
pa3MepHbIe TPAHCIIOPTHBIE CUCTEMBI, a Takke aiis cuHTe3a u3 CpG-OJIH pazHooOpasHEIX 10 popMe HAaHOPa3MEPHBIX CTPYK-
Typ. IIpu Hcronb30BaHUM TaKUX CHCTEM JOCTaBKU 3HAUMTENBHO MOBBIMAeTCA Kak cTabmnbHOCT CpG-O/1H, Tak u cTeneHsb
WX HHTEPHATH3AIUHY B KIeTKH-MHUIIeHn. KpoMe Toro, mpuMeHeHne TaKuX TPAaHCIOPTHEIX HAHOCHCTEM, BO3MOKHO, TIO3BOJIHT
OTKa3aThCs OT BBI3BIBAIOIIEH T0O0UHBIE P PeKTh XuMHUYeckoi mogudukannu CpG-O/1H.

KuroueBble ciioBa: CpG-0aurone30KkCHHYKICOTHIBI, HMMYHOCTUMYISATOPHBIE 3 dherTsl CpG-0aUrone30KkCHHYKICOTHIOB,
JIOCTaBKa JIEKapPCTB B KJIICTKU-MUIICHH, HAHOYACTHUIIBI, CIIONCTHIC IBOMHHBIC THIPOKCHIBI

Jas nutupoBanus: 3un4eHko, A. M. CpG-0iauroae30KkCHHYKICOTHABl H X IpakTuiyeckoe npumenenue / A. U. 3un-
yeHko, A. C. IllexkonoBa // Bec. Ham. akan. HaByk bemapyci. Cep. 6isu1. HaByk. — 2017. — Ne 4. — C. 96—109.

A. I. Zinchenko, A. S. Shchokolova

Institute of Microbiology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
CpG OLIGODEOXYNUCLEOTIDES AND THEIR PRACTICAL USAGE

Abstract. Bacterial DNA (including plasmids) and synthetic oligo-2"-deoxynucleotides containing non-methylated CpG-
dinucleotides (CpG-ODN) upon introduction into human or animal body stimulate both innate and adaptive immune responses.
In this regard bright prospects open up for therapeutic application of CpG-ODN to cope with infectious, allergic diseases and cancer.
However, CpG-ODN molecules are negatively charged and hence can hardly penetrate through cell membrane bearing
the equipolar surface charge. Moreover, native CpG-ODN are easily cleaved by nucleases. One of the effective methods
to counter CpG-ODN nuclease attack is chemical modification of their sugar-phosphate skeleton. Yet some cases have been
reported when supply of modified molecules caused grave side-effects. All these circumstances restrain considerably therapeutic
prospects of CpG-ODN and spur-up the interest in search of efficient systems for CpG-ODN delivery to target tissues and cells.
Lately progress of nanobiotechnologies provided unprecedented opportunities for encapsulation of active drug substances
(including CpG-ODN) into various nanosize transport vehicles and synthesis of multiform nanostructures from CpG-ODN.
The use of such delivery systems raises significantly both CpG-ODN stability and extent of their internalization into target
cells. It is plausible that development of nanotransporters will enable to get rid of chemical CpG-ODN modification provoking
adverse effects.

Keywords: CpG oligodeoxynucleotides, immunostimulatory effects of CpG oligodeoxynucleotides, drug delivery,
nanoparticles, layered double hydroxides
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JJIMHHBIE HEKOAUPYIOIIUE PHK U UX ®YHKIIUU

AHHoTanus. B o030pe paccMmatpuBaeTcs poib IMUHHBIX Hekonupyoomux PHK (IncRNA) B perynsiiuu reHHbIX ceTei
C BBICOKOH cTemneHblo ciaokHocTH. [IpuBoanTtes knaccudukarus Becex He koaupytomux 6enok PHK (BoBneueHHBIX B cCHHTE3
Oenka, y4acTBYIOIINX B OCTTpaHCKpunIHOHHOM n3MeHeHuH MPHK nn6o pennmukannu JHK, perynsropubix). O0cyxnaercs
ponb pasnmuuHbIX IncRNA B perynsaunn reHocrenuduyeckoil TpaHCKPUIIITUH, TOCTTPAHCKPUTIITUOHHOMN PeryIIsIIiy, HHAKTU-
BalMK X-XpOMOCOMEI (TakoBa, Haripumep, HOTAIR — nepenporpammupytomas coctosiHue xpomaruna uinu Xist PHK, koTo-
past cBs3bIBaeTCA ¢ OenKoBBIM KomIuiekcoM PRC2, o0ycinoBinBas WHaKTHBAIMIO T€HOB X-XpOMOCOMEI). PaccMaTpuBaeTcs
pois IncRNA, B wactHoctu TelRNA, B perynsannu AIUHBI TeJIOMEp M B PEINIMKATHBHOM cTapeHuH. OOCyKIaeTcst Takke
xapakTep skcrpeccuu IncRNA B TkaHSIX HEPBHOH CHCTEMBI Ha NMPHMEPE TAKOTO IBOJIIONMOHHO KOHCEPBATUBHOTO TpPAHC-
kpunta, kak TUNA. Kpome Toro, npuBoAsITCs JUTEpaTypHbIe JaHHBIE O BO3MOXKHOM Y4YacTHHU Pa3IM4YHbIX THIOB IncRNA
B Pa3BUTHUH psiia 3200J1€BAHUI, B TOM YHCIIC OHKOJIOIMUECKUX U CEPAEYHO-COCYAUCTHIX.

Kuarouesblie ciioBa: niuaHble Hekonupytomue PHK (1kPHK), perymnsmus reHeTH4ecKUX U 3MUT€HETHYECKUX MTPOLIECCOB,
TeHHBIE CETH

Juast umtupoBanus: banamenxo, H. A. lnunnsie nexogupytomue PHK u ux ¢pynknun / H. A. banamenko, C. E. [Ipo-
manrko / Bec. Ham. akan. HaByk bemapyci. Cep. 6istn. HaByk. —2017. — Ne 4. — C. 110—-119.

N. A. Balashenko, S. E. Dromashko

Institute of Genetics and Cytology of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
LONG NON-CODING RNAS AND THEIR FUNCTIONS

Abstract. The review examines the role of long non-coding RNAs (IncRNAs) in the regulation of gene networks with a high
degree of complexity. There are such divisions as the role of IncRNAs in: the genome and transcriptome organization;
the regulation of a gene specific transcription; the post-transcriptional regulation; X chromosome inactivation; the development
of oncopathology and some other diseases; the regulation of telomere length; the expression in tissues of the nervous system.
We discuss the literature data on several kinds of non-coding RNA, the participation of IncRNAs in the transmission and coordination
of information flows in the epigenetic, transcriptional and post-transcriptional processes. For example, there is a list of non-
coding RNAs including both long non-coding RNAs (IncRNAs) and other RNA types (micro RNAs (miRNA), small interfering
RNAs (siRNA), piwi-interacting RNAs (piRNA), small nucleolar RNAs (snoRNA), etc.) Our article also deals with the role
of such RNAs as HOTAIR — RNA reprogramming chromatin state, Xist, which causes an inactivation of X chromosome
genes, or TeIRNA involved in replicative aging. Some features of IncRNA expression in tissues of the nervous system
are discussed on example of such an evolutionary conservative molecule as TUNA, probably involved in the development
of Huntington’s disease. In addition, we consider the probable role of IncRNAs in the development of a number of diseases,
including cancer and cardiovascular ones (PCGEM1 — prostate tumor, MALAT1 — non-small cell lung cancer; Miat — myocardial
infarction, ANRIL — atherosclerosis, etc.).
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NHBEHTAPU3ALNA N THCEPALIU S BEJIOPYCCKHX OBPA3IIOB
JUIMAWHUKOB ITEPBOW YETBEPTH XX 8. B TEPBAPHH
BOTAHUYECKOI'O MHCTUTYTA um. B. JI. KOMAPOBA PAH (LE)

AHHoTanus. ['epbapuii ABIAETCS OCHOBHBIM HHCTPYMEHTOM H3y4YCHHUsS OMOJOTMYECKOT0 Pa3HOOOpasus U HaACKHBIM
UCTOYHMKOM MH(OPMALIMH NIPH CUCTEMATHYeCKO 00paboTKe BHUJIOB JII000H TeppUTOPHUU. B CBSI3M ¢ 9TUM MHBEHTapU3aLUs
Oenopycckux repoapHbIx 00pas3nos nepBoi yeTBepTH XX B. MO3BOJMUT AOMOIHUTH (QyHIaMeHTaNbHEIH Tpyn «Diopa nn-
maiinukoB benapycu.

OO0BeKTaMH UCCIICIOBAHUS CIYKUIIU Oeopycckue repoapHble 00pa3iibl, XpaHIIIHEcs B KOJIJICKIUN JTUIIalHUKOB J1a00-
paTopuu auxeHonoruu u opuosoruu borannyeckoro nucruryrta uM. B. JI. KomapoBa Poccuiickoii akanemun Hayk. B pe-
3yJIbTaTe PEBU3UU OCIOPYCCKHUX 00pasioB B iumxeHonorndeckoM repbapun (LE) ycTaHoBiIeHO oOliee Koinu4ecTBo repbap-
HBIX MakeToB — 1502, oTHOCsmuXcs kK 260 BUaaM JTUIIAHHUKOB U OJTH3KOPOJCTBEHHBIX IpruboB. Ha Teppuropun benapycn
BUBI COOpaHbI U3 67 JIOKATUTETOB, 4 obnacTeil u 31 anMuHHUCTpaTHBHOTO paiioHa. Hanbonpmee 4ucio repOapHBIX MaKeTOB
cobpan B. I1. CaBuu — 839. BriepBble [uist 1uxeHoOHOTH benapycu npuBoasTes 4 HOBBIX BUIA: NUIIANHUKY Biatora helvola
u Leptogium teretiusculum, nuxenobunbHble Tpubsl Abrothallus peyritschii u Plectocarpon lichenum. B xo1e nuHBeHTapu3a-
Iuu repOapHBIX COOPOB MUIIAWHUKOB MEPBOU YeTBEPTH XX B. BBISBICHO 25 HOBBIX JIOKATHTETOB 11 BUIOB JINIIAITHIKOB,
3aHECeHHBIX B 4-¢ m3ganue KpacHoit kauru benapycu. ITomyueHHble CBeAEHHUS MO3BONAT YTOYHUTH U JOMOTHHUTD JaHHbBIE
0 pacnpocTpaHEeHUH BUJIOB B mpenenax bemapycu.

KuroueBble cioBa: nuimaiiHuk, repoapuii, oopaserr, buopasnoobpasue, benapych
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THE INVENTORY AND INSERATION BELARUSIAN LICHEN SAMPLES
OF THE FIRST QUARTER OF THE XX CENTURY IN THE HERBARIUM
OF THE BOTANICAL INSTITUTE V. L. KOMAROVA RAS (LE)

Abstract. Herbarium is the main tool in the study of biological diversity and reliable source of information for systematic
processing species of any territory. In this regard, the inventory Belarusian herbarium specimens of the first quarter
of the 20th century, will allow to start and complement the fundamental work «Flora of lichens Belarus»

The objects of study were Belarusian herbarium specimens stored in the collections of lichens laboratory lichenology and
bryology BIN RAS. A result of processing in herbarium specimens lichenological herbarium (LE) found that the total number
of samples is 1502, relating to 260 the lichen species and closely related fungi. On the territory of Belarus species collected
from 67 localities, 4 regions and 31 administrative districts. The largest number of samples collected V. P. Savic — 839. For the first
time Belarus are 4 new taxons, lichens: Biatora helvola and Leptogium teretiusculum, lichenicolous fungi: Abrothallus peyritschii
and Plectocarpon lichenum. During the inventory of lichens first quarter of the 20th century herbarium collections found 25
new localities of 11 species of lichens recorded in the 4-th edition of the Red Book of Belarus. The data obtained clarify distribution
of species within Belarus.

Keywords: lichen, herbarium, samples, biodiversity, Belarus
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